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DISABLING SICKNESS AND NONINDUSTRIAL INJURIES 
AMONG DRIVERS AND OTHER EMPLOYEES OF CERTAIN 
BUS AND CAB COMPANIES, 1930-34, INCLUSIVE* 


By Huaa P. Brinton, Associate Statistician, United States Public Heatth Service 


INTRODUCTION 


Information in regard to disabling sickness and nonindustrial 
injuries among workers in the bus and cab industry was made avail- 
able by the Occupational Morbidity and Mortality Study of the 
National Health Survey. The disability data of this study, covering 
the period from 1930 to 1934, inclusive, were transcribed from the 
records of sick benefit organizations. The present analysis is based 
upon schedules from 5,702 employees of 2 bus companies and 1 cab 
company, representing a total of 154,809 person-months of exposure,’ 
yielding 1,144 cases and 35,985 days of disability. One of the com- 
panies operated in Illinois, 1 in California, and 1 in several of the 
Pacific Coast States. 

Type of sick benefit organization.—In two of the bus and cab com- 
panies studied, sickness benefits were provided through an employees’ 
sick benefit association, while in the third company aid was extended 
through a group insurance plan.’ 

Limitations of the study.—It should be remembered that the group 
studied was limited to those employees who had qualified for member- 


* From the Division of Industrial Hygiene, National Institute of Health, Washington, D. C. The 
supporting data of this report are drawn from material collected by the Occupational Morbidity and Mor- 
tality Study of the National Health Survey. The study was made possible by a grant from the Works 
Progress Administration in 1935. 

Acknowledgment is made to Dr. W. M. Gafafer for his assist ance in the preparation of this paper. 

1 On the basis of continuous membership during the entire study period of 60 months this would mean 
that there were at least 2,580 employees, but actually there were 5,702 employees, which results in an average 
membership of 27 months instead of 60 for the 5 years. 

? One company required a waiting period of 3 days after onset of disability before sick benefits could begin 
and the other two companies required a 7-day waiting period. The maximum length of time that benefits 
could be paid for any one illness during a year was 91 days for both sick benefit associations and 182 days 
for the sickness insurance plan. Under the insurance plan, benefits would end on the 189th day after onset, 
including the 7-day waiting period, during which there were no payments. In two companies benefits 
could be paid during an entire year for different illnesses provided no one of them exceeded the maximum 
Period. The other company, which had a maximum benefit period of 13 weeks, allowed a total of only 13 
weeks’ payment for all the different illnesses which might occur during a calendar year. 

_ There was no general provision barring persons from membership because of chronic ailments; however, 
in all organizations benefits were refused for one or more of the following reasons: Voluntary self-injury, 
immoral practices, venereal diseases, fighting, and improper use of stimulants or narcotics. 

Membership did not begin simultaneously with employment nor cease when the employee was tem- 
Porarily laid off. Two bus and cab companies required 6 months’ and one company required 30 days’ 
fervice before eligibility for membership could be established. Membership might be retained after lay- 
offs for 30 days in two companies and 6 months in one company. Membership in the sick benefit organiza- 
tion was voluntary except for cne company where it was compulsory for white employees, although 
Negroes were excluded. 





126360°—39——1 (459) 








March 24, 1939 460 


ship and that this group formed a varying proportion of all persons 
employed at any time during the 5 years, 1930-34. The need for 
comparability of results required the establishment of standard con- 
ditions. Thus only those disabilities that began during the study 
period and lasted 8 days or longer were counted as cases, with the 
result that in the company having a 3-day waiting period all cases 
lasting 4, 5, 6, or 7 days were disregarded. Cases reopened within 7 
days after the termination of a disability were not considered new 
cases; however, the number of days lost from such a relapse was added 
to the number lost from the original case. The number of cases re- 
ported during the entire study period was greater than the total num- 
ber of individuals, which indicates that sometimes two or more cases 
were reported for the same person. 

“Days of disability” included only those days falling within the 
study period. Thus, for cases that did not end in, and cases that 
began prior to and extended into, the study period, only the number of 
calendar days disabled during the study period was included. Under 
standard conditions the maximum benefit period for all cases was 91 
days. As a result, the company with a maximum benefit period of 
182 days had all cases over 91 days arbitrarily reduced to that figure. 
No change was required in the data from the other companies. Rates 
which include days of disability whether based on standard or actual 
conditions are influenced by maximum benefit cases. These cases 
tend toward an understatement of duration because they end with the 
termination of benefits rather than with the termination of the 
disability. 

ANALYSIS OF THE DATA 


Of the total of 1,144 cases reported, all but 3.7 percent represented 
white males. The miscellaneous group was composed of 42 cases dis- 
tributed as follows: White females, 25; Negro females, 2; males of 
unknown color, 3; Negro males, 11; and Mexican males, 1. For 
present purposes the analysis will be limited to those data dealing 
with white males only. 

The desirability of classification by specific occupation was recog- 
nized, but the available data were such that only a twofold division, 
drivers and all other employees, was practicable. Drivers represented 
73.3 percent of all cases, while the other employees were distributed by 
occupation as follows: Officials, 1.5 percent; clerical workers, 4.8 per- 
cent; ticket agents, 1.4 percent; foremen and safety supervisors, 1.1 
percent; conductors, 2.0 percent; mechanics, 8.9 percent; laborers, 
3.2 percent; and other workers, 3.8 percent. The above group is 
diversified as to age, social and economic status, conditions of work, 
and environmental exposure. On the other hand, drivers form a 
relatively homogeneous group. 
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Table 1 shows the number of months of exposure for drivers and 
other workers. There is a definite concentration of the former in the 
age group 25-34 years, while the latter show a wider distribution, 
resulting in an excess under 25 years as well as in the age group 45 
years and over. Certain occupations, such as office workers and labor- 
ers, have a large proportion of young persons; other occupations, as 
officials, foremen, and mechanics, have relatively more persons of the 
middle and older ages. The grouping at both extremes in the age 
distribution for persons other than drivers reflects the influence of 
different occupations. 


TABLE 1.— Months of exposure by age groups of drivers and other employees of selected 
bus and cab companies, 1930-34, inclusive 


WHITE MALES 















































Age in years as of July 1, 1932 
Occupation All ages 
Under 25} 25-34 | 35-44 | 45-54 | s5-c4 | SS and 
Percentage distribution of months of exposure 
All occupations _........- 100. 0 4.0 55.4 29.7 8.7 18 0.4 
Ee eee 100.0 17 62.7 23.9 5.9 mY .1 
WE domdedbiandnaaniiinaceney 100. 0 8.5 40.6 31.4 14.3 4.2 1.0 
Number of months of exposure 
All occupations_--.......- 1 148, 327 5, 845 81, 696 43, 834 12, 800 2, 686 | 535 
0 EE a ea 199,155 1, 672 61, 853 28, 499 5, 817 659 72 
[NTL .2 conaiinianudednncumeanoae 149,172 4,173 19, 843 15, 335 6, 983 2, 027 463 























1 Includes some months of exposure for persons of unknown age. 


Table 2 shows the frequency and duration of disabling sickness and 
nonindustrial injuries among drivers and other employees of the 
three bus and cab companies. The number of cases per 1,000 for 
drivers under 25 years of age is 86.3. It rises in each succeeding age 
group until, for the age period 45 years and over, it is 137.4, repre- 
senting an increase of 59 percent. The rate for other employees fails 
to show an increase until the age group 45 years and over is attained, 
and then the rate is but 22 percent in excess of that under 25 years. 
Because of these differing trends the ratio of drivers to others becomes 
greater for the age periods 25-34 and 35-44 years, and slightly less 
at 45 years and over. : 

The average annual number of days of disability per person for all 
ages was 2.9 for drivers as compared with 2.6 for others. Again, 
drivers have an increasingly unfavorable rate in the older age groups, 
although for each specific period under 45 years the excess is not so 
great as it was with respect to the frequency rates. Evidently it is 
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TaBLE 2.—Frequency of sickness and nonindustrial injuries causing disability 
lasting 8 calendar days or longer, annual number of days of disability per person, 
and average number of days per case, by age groups among drivers and other em- 
ployees of selected bus and cab companies, 1930-34, inclusive 
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period of less than 91 days were raised to 91 days. 


icc ct cnbincnetdimintitann 12, 361 487 6, 808 3, 653 1, 335 
I... cccpisighintatpeaniemineininn diathinnninnnintiiiitaipttich 8, 263 139 5, 154 2, 375 546 
GE ci.vcdecbiusaccdecsndtunsiameamimegustnawens 4, 098 348 1, 654 1, 278 739 

1 Includes some persons of unknown age. 
2 Cases include only those which began during the study period, but days of disability include days for 


cases which began prior to, as well as during, the study period. This seeming excess of days of disability is 
compensated in part by the fact that days subsequent to 1934 are not included, even though some cases 
not ended or reached 91 days at the close of the study period. 

3 Includes all days of disability during the study period, regardless of when the disability began. Disa- 
bilities which reached 91 days or over were arbitrarily terminated at 91 days; those with a maximum benefit 
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the influence of duration which tends to reduce the difference between 
the two occupational groups. Comparing the number of days per 
person at the upper and lower age extremes it is apparent that the 
rate for drivers increases more than two and one-half times, while for 
others the increase is only 7 percent. 

Contrary to the two rates previously discussed, drivers have a more 
favorable experience than others with respect to the average number 
of days of disability per case. Under 25 years of age, disability 
periods among drivers were, on the average, 19 days shorter, while at 
45 years and over the difference was less than 3 days. 

Mortality and fatality rates—While it is recognized that detailed 
analysis of mortality and fatality are not possible because of the small 
numbers involved, yet it is of interest to examine the material shown 
in table 3. It is evident that the lower mortality rate for drivers is 
influenced by the difference in age distribution. After 35 years of 
age, drivers have a distinctly higher rate than nondrivers. The 
mortality rate for 45 years of age and over compared with the rate 
under 35 years is more than eight times as great for drivers and more 
than three times as great for other employees. A smaller proportion 
of cases terminated fatally among drivers than among other employ- 
ees. Even in the older age groups the fatality rate was lower for 
drivers, although the most marked difference was for younger persons. 

Sickness rates by broad diagnostic groups.—For one of the three bus 
and cab companies, designated company A, it was possible to calculate 
rates of sickness for broad diagnostic groups. Respiratory diseases, 
which were the most common type of disabling sickness, had the short- 
est duration, 71 percent lasting less than 29 days. Digestive diseases 
were only one-half as frequent but lasted much longer than the 
respiratory diseases. Nonrespiratory-nondigestive diseases were dis- 
tributed as follows: Diseases of the circulatory system, 12 percent; 
genitourinary diseases, 11 percent; rheumatic diseases, 27 percent; 
infectious and parasitic diseases, 22 percent; other diseases, 28 percent. 
Slightly more than one-fifth lasted 50 days and over. 

The annual number of cases per 1,000 persons is shown in table 4 
to be 31.6 for all respiratory diseases, 22.7 for nonrespiratory-non- 
digestive diseases, and 15.9 for digestive diseases. Respiratory 
diseases have the highest rate for durations of 8-14 days, 15-28 days, 
and 29-49 days. For durations of 50-91 days the other two diagnostic 
groups have higher rates than respiratory diseases. 

The occurrence of sickness by broad diagnostic groups and age 
among drivers and other employees of company A is shown in table 
5. Because of the small number of cases, the effect of age may per- 
haps best be shown by a series cumulated at 10-year intervals from 
25 through 54 years. Certain general trends are evident. As was 
found for all bus and cab companies, increasing age tends to make 
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1930-34, inclusive 
WHITE MALES 


TaBLE 3.—Mortality and fatality rates from sickness and nonindustrial injuries by 
age groups among drivers and other employees of selected bus and cab companies, 
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Ee ee a SF aS 43 12 17 13 
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SE nnad binddddnduciibaedniwnedibsgpesandeenabinenaniennaingieie 18 5 5 7 

Number of cases that terminated duriug 
1930-34, inclusive 3 

I, jy cccctinnticietteiinendtnbaenbaosma 1, 116 618 332 155 
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1 Includes some persons of unknown age. 





were arbitrarily closed on the 91st day after onset. 


case. 
age is more strongly felt among drivers. 


? Includes sudden deaths and deaths which occurred before the end of the waiting period. 
3 Includes sudden deaths, all cases which ended in recovery or death before the 91st day, and cases which 


the relative difference between drivers and other employees greater 
with respect to the frequency of cases and the number of days of 
disability per person, and less with respect to the number of days per 
This would appear to indicate that the adverse influence of 


Among drivers the case frequency and the number of days per 
person increased most rapidly with age for respiratory diseases, less 
rapidly for nonrespiratory-nondigestive diseases, and very slightly 
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for digestive diseases. Persons other than drivers showed an opposite 
tendency. With them respiratory and digestive diseases were less 
common when the older age groups were included in the calculations. 
Nonrespiratory-nondigestive diseases did not change greatly. 


TABLE 4.—Frequency of sickness causing disability lasting 8 calendar days or longer, 
by broad diagnostic groups and by duration in calendar days, among employees of 
bus company A, 1930-34, inclusive 


WHITE MALE‘ 
































Resst Nonre- 
pira- 7 spiratory- 
Duration of case in calendar days Total tory dis- putin nondiges- | Unknown 
eases senses tive dis- 
eases 
Annual number of cases per 1,000 persons 

IE Fiction cccncasstncsbeies 73.7 31.6 15.9 | 22.7 3.5 
Ds 5. dctistihicdanttincectaianateecendell 19.2 9.2 3.0 5.7 1.3 
A ESS Ee NES SEL eee 25.9 13.3 4.1 6.9 1.6 
Sr ict dbdenetessnetseeininaiaeniie 14.5 §.1 4.3 4.5 6 
Dl dcnitriettnhncdkeiieagadthbadeasetel 7.5 2.0 2.5 fd a eee a 
CO a ee er een 4.9 1.6 1.2 | ee aS 

Number of cases beginning during 1930-34, inclusive 

IED Riis cinuicgadesnmmenaedincion 376 161 81 116 18 
8 RR AE ee TEE TT QS 47 15 29 7 
AE SE a ene ee a 132 68 21 35 s 
SE TS a Te een eo =, 74 26 22 23 3 
DI kc ct cri ncnedionnstenccacncecassetnetesd 38 10 13 DD Dapitusipenns 
EN RE ee es eee 25 & 6 _ yea 




















1 Number of person-years of membership, 5,100. 
2 Includes some cases of unknown duration. 
* Maximum benefit cases. 


The average number of days of disability per case varied little 
with age, either for drivers or other employees. Except for respiratory 
diseases among drivers, which lasted a very short time, and digestive 
diseases among other employees, which were of long duration, there 
was little variation in the length of case according to occupation and 
diagnostic group. 

Throughout all three age groups and for both drivers and nondrivers 
there was a remarkable similarity in the relative magnitude of case 
frequency rates and days per person, respectively. For both drivers 
and nondrivers the highest rates were, in general, for respiratory 
diseases, the next to the highest were for nonrespiratory-nondigestive 
diseases, and the lowest for digestive diseases. The relative mag- 
nitudes were reversed for days per case. Those diagnostic groups 
which had the highest frequency of cases had the shortest duration 
of disability. 

From table 5 may be determined the percentages the rates for 
drivers are above or below the corresponding rates for nondrivers. 
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WHITE MALES 







TaBLe 5.—Frequency of sickness causing disability lasting 8 calendar days or longer, 
annual number of days of disability per person, and average number of days per 
case, by broad diagnostic groups, and by age group (cumulated) among drivers and 
other employees of bus company A, 1930-34, inclusive 
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compensated in part by the fact that days subsequent to 1934 are not included, even though some cases had 
not ended or reached 91 days at the close of the study period. 

4 Includes all days of disability during the study period, regardless of when the disability began. Disa- 
bilities which reached 91 days or over were arbitrarily terminated at 91 days; those with a maximum benefit 
period of less than 91 days were raised to 91 days. 
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The excess in the frequency rate of drivers was greatest for respiratory 
diseases, reaching 94 percent at ages 25 through 44 years. During 
the same period the excess in the rate of nonrespiratory-nondigestive 
diseases rose to a maximum of 84 percent. With the inclusion of 
persons 45-54 years of age the frequency rates for both of the above 
diagnostic groups were slightly less unfavorable for drivers. This 
was not due to a decline in the frequency of cases among drivers, but 
to a reversal of the trend among nondrivers. On the other hand, 
the excesses in the rates for digestive diseases were successively 
greater as the age groups were cumulated, reaching 80 percent in the 
age group 25 through 54 years. The position of drivers was decidedly 
less unfavorable during youth. During the period 25-34 years the 
excess in the frequency rate for drivers compared with nondrivers was 
35 percent for respiratory diseases, 46 percent for digestive diseases, 
and 51 percent for nonrespiratory-nondigestive diseases. 

The percentage excess in the days lost per person among drivers 
was less than the excess in the frequency rate per 1,000 cases for 
each corresponding diagnosis and age group. Indeed, from 25 
through 34 years drivers had a slightly more favorable experience 
than nondrivers with respect to days lost per person from respiratory 
diseases. When older ages were included, this was no longer in 
evidence. 

The experience of drivers was favorable with respect to the average 
number of days lost per case. The average duration of cases of 
respiratory disease among drivers of all ages was 7 percent shorter 
than among nondrivers; nonrespiratory-nondigestive diseases were 13 
percent shorter, and digestive diseases were 26 percent shorter. 
With the exception of nonrespiratory-nondigestive diseases, which 
showed little change with age, there was a tendency for the duration 
of cases among drivers to become relatively less favorable as the older 
age groups were included. 

When nonrespiratory-nondigestive diseases are further subdivided, 
it appears that the frequency rates for drivers are definitely in excess 
for rheumatic diseases, infectious and parasitic diseases, diseases of 
the organs of vision, and nervous diseases. Some portion of this 
excess among drivers may be due to the nature of their occupation, 
which may prevent them from working when persons in other occupa- 
tions with similar symptoms would be able to attend to their regular 
duties. 

SUMMARY 


In a study of three bus and cab companies, drivers were found to 
have a higher frequency of disabling sickness and nonindustrial 
injuries and a greater average number of days of disability per person 
than nondrivers in the corresponding companies. On the other 
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hand, the average number of days per case was less among drivers 
than among nondrivers. There was a tendency for the relative 
difference between drivers and others to increase with age until 
45 years and over. 

Examination of the records of one company where separation by 
diagnostic groups was practicable revealed that at all ages the most 
common diseases were also those which showed the greatest excess 
among drivers. In order of decreasing magnitude these were as 
follows: Respiratory diseases, nonrespiratory-nondigestive diseases, 
and digestive diseases; when arranged according to duration, those 
types of sickness which were most frequent were found to have the 
shortest average number of days per case. 

A consideration of the age factor as related to diagnosis showed 
that the relative excess in the frequency rates of drivers compared 
with nondrivers was little different for each of the three diagnostic 
groups at ages 25-34 years, but at ages 25-44 years there was a 
sharp rise in the excess of respiratory diseases, and at 25-54 the 
excess of digestive diseases rose. 


STUDIES OF SEWAGE PURIFICATION 


IX. TOTAL PURIFICATION, OXIDATION, ADSORPTION, AND SYNTHESIS 
OF NUTRIENT SUBSTRATES BY ACTIVATED SLUDGE* 


By C. C. Rucunort, Principal Chemist, C. T. Burterrie.p, Principal Bacteri- 
ologist, P. D. McNamen, Assistant Chemist, and Exuste Wartrtisz, Assistant 
Bacteriologist, U. S. Public Health Service, Stream Pollution Investigations, 


Cincinnati, Ohio 

The first phenomenon taking place when a nutrient substrate 
such as sewage is aerated with activated sludge has been described 
(Parsons (1), Theriault (2), Heukelekian (3), and others) as the 
clarification stage. The term clarification has been defined as the 
removal of carbonaceous and nitrogenous organic matter in all states 
of dispersion (suspension, colloidal, and true solution) from the 
substrate by the sludge as a result of coagulation, adsorption, and 
other mechanisms. A number of theories to explain the mechanism 
of clarification have been proposed and have been recently reviewed 
by Theriault (2). Theriault (4), (6), (6), has also proposed a new 
biozeolitic theory. These theories will not be discussed here. 
The clarification process is generally considered to be very rapid, 
equilibrium being reached in 30 to 40 minutes. This stage is followed 
by what has been described as reactivation, or restoration of the powers 
of clarification. The present paper is a further presentation of the 
results of a study of clarification and reactivation phenomena of the 
activated sludge process. 


* Published also in the March issue of the Sewage Works Journal.—Ep. 
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In three earlier papers (7, 8, 9) of this series, data upon the oxida- 
tion rates of nutrient substrates aerated with activated sludge during 
the clarification stage have been obtained by the “‘difference” method. 
In these papers data were presented on the rate of reduction of the 
biochemical oxygen demand of the organic matter in the substrates 
that resulted during portions of the first 24-hour aeration period with 
activated sludge. The studies showed definitely that rates of bio- 
chemical oxidation of substrates by activated sludge are much higher 
than the rates obtained normally in polluted streams or in dilution 
bottles. The tremendous bacterial populations containing oxidation 
enzymes, present and active, when fresh nutrient substrates are mixed 
with activated sludge was proposed as the explanation of the high 
rates of biochemical oxidation that are observed. 

It is the purpose of this paper to present data on the total removal 
of biochemical oxygen demand (B. O D.) of nutrient substrates by 
activated sludge and to show what portion of the total removal may 
be accounted for by oxidation. The demonstration of the portion of 
the total B. O. D. removal that is the result of oxidation has not been 
made before. The removal of organic matter as measured by the 
reduction of the total carbonaceous oxygen demand (ZL value) of 
the substrate will be defined here as the total B. O. D. removal or 
total purification. The quantity of oxygen utilized by the sludge— 
nutrient substrate mixture as a result of the addition of the sub- 
strate (as has been described (8, ¥)—is defined as the B. O. D. of the 
substrate removed by oxidation. The difference between the total 
B.'0. D. removal and the oxidation of the substrate will be referred 
to here as the net adsorption and synthesis. It should be understood, 
however, that the term “net adsorption and synthesis” is used simply 
for convenience and that this term includes also any B. O. D. removal 
accomplished by coagulation, hydrolysis, and any possible mechanisms 
other than oxidation. 


EXPERIMENTAL METHODS 


Sludge.—Data will be presented showing the total purification and 
oxidation of substrates when aerated in the presence of pure culture 
and plant activated sludges. The pure culture sludges used were 
identical with those already described (8). The plant sludges were 
obtained from the north side plant at Lancaster, Pa., and from the 
experimental plant at this station. 

Jutrient substrates.—Synthetic sewage of the composition given in 
an earlier paper (8) of this series was used in experiments with both 
pure culture and plant activated sludge. This material simulated 
sewage in its biochemical oxygen demand value but had no suspended 
detritus and contained all of the nutrient material in true colloidal or 
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soluble form. It contained peptone and meat extract as nutrients 
besides small quantities of urea, disodium-hydrogen phosphate, and 
other inorganic salts usually found in sewage. Domestic sewage 
filtered through cotton was used in experiments with normal activated 
sludge and after sterilization also with the pure culture sludge. The 
domestic sewage was heat sterilized (15 pounds steam pressure for 20 
minutes) when used in experiments with pure culture sludge. Previous 
experimental work (8) indicated that heat sterilization altered the 
condition of the sewage less than other sterilization methods and also 
that this sterilized sewage was as suitable a substrate for activated 
sludge development as the sewage before sterilization. 

Dilution water—The quarter strength phosphate buffered (10) 
(formula C) water was used for all dilution purposes in these experi- 
ments. 

General procedure.—The procedure followed in these experiments 
has been described in detail (8). Briefly it consisted of aerating 
simultaneously and at approximately the same rate, 6 liters of sludge- 
nutrient substrate mixtures in one large bottle and a liter of sludge- 
dilution water mixture and a liter of sludge-nutrient substrate mixture 
in two separate closed aeration bottles. The total B. O. D. removal 
was determined by periodic examination of the substrate in the large 
bottle and the extent of oxidation was followed in the closed bottles. 

In order to save the time required to separate the sludge from the 
supernatant by settling and to reduce the quantity of sample required, 
each aeration mixture sample taken to determine total B. O. D. 
removal was first filtered through No. 1 Whatman paper, and diluted 
portions of the filtrate were then immediately prepared for incubation. 
This procedure, used in experiments with synthetic sewage, did not 
remove any oxidizable material which would not have been removed 
by settling, for the synthetic sewage nutrients were entirely in col- 
loidal and soluble form. In the experiments with cotton filtered 
sewage it is possible that the procedure may have indicated in some 
cases a slightly higher organic matter removal than would have been 
obtained by settling after short periods of aeration. 

However, comparative B. O. D. tests on filtered supernatant and 
supernatant after one hour’s settling, following 24-hour aeration 
periods of sterile sewage and synthetic sewage with pure culture acti- 
vated sludge, indicated that there was very little difference between 
the two procedures. These computed Z values as derived from 
B. O. D. results at various periods of incubation are given in the ac- 
companying tabulation: 
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Initial Z value of | ZL value ofsubstrate| Percentage reduc- 
Experi- substrate after 24 hours tion 

ment Substrate feed 
number 





Settled | Filtered | Settled | Filtered | Settled | Filtered 


























1 | Sterile sewage_-............... 279 277 33.7 21.8 87.9 92.1 
«| ee EES ees 517 515 49.0 56.8 90. 5 88.9 
BETTE, SEE EE 400 36.7 34.2 90.8 91.5 





The filtration procedure was, therefore, adopted for all experiments 
as being the best method of removing the sludge particles quickly in 
order to obtain an estimate of the total quantity of nutrient material 
remaining in the substrate. 


PURE CULTURE ACTIVATED SLUDGE EXPERIMENTS 


The pure culture sludges represent the simplest activated sludge 
system because they contain the flocs of only one bacterial species and 
no plankton or protozoa. Accordingly, the data on the experiments 
performed with pure culture sludge will be presented first. In table 1 
are presented the basic data of biochemical oxygen demands of the 
nutrient substrates used in all our experiments with pure culture 
sludge. The initial B.O. D. of the mixture of nutrient substrate and 
remaining sludge liquor was calculated from the B. O. D. of the old 
supernatant removed and the B. O. D. of the nutrient substrate added. 
The B. O. D. of the supernatant after various periods of aeration was 
determined by the dilution method. Using the theoretical formula for 
rate of carbonaceous oxidation of sewage at 20° C [y=L (1—10-**)] 
with k =0.1 and each B. O. D. value of the supernatant shown in table 
1, an L value or total carbonaceous oxygen demand was calculated. 
However, B. O. D. observations for long incubation periods, where 
examination showed nitrification, were not included in calculations of 
the Z value. The means of the L values calculated from all incuba- 
tion time B. O. D. observations for the supernatant after each aeration 
time are shown in table 2. 

From the data in table 2, the percentage reduction in the total 
carbonaceous oxygen demands (LZ values) of the substrates obtained 
after various periods of aeration with pure culture sludge were cal- 
culated and are shown in table 3. Curves showing the mean per- 
centage reduction of these Z values for the experiments with sterile 
sewage and with synthetic sewage substrates aerated with pure 
culture sludge are shown in figure 1. Curves showing the maximum 
and minimum substrate Z value reductions obtained on both sterile 
sewage and on synthetic sewage are shown in figure 2. These curves 
indicate that the Z value of the substrate was removed very rapidly 
by pure culture activated sludge which had been developed on either 
sterile sewage or on synthetic sewage. The fact that there is a con- 
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presence of pure culture activated sludge 
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sistent difference between the curves representing the Z value removed 
in the synthetic sewage and in the sterile sewage experiments may be 
explained in whole or in part by chemical as well as physical differ- 
ences between the two substrates, but the possibility cannot be ruled 
out that part of the observed difference may be a reflection of an 
unequal response of the sterile sewage and synthetic sewage sub- 
strates to the filtration technique. However, it is believed that 
future research will probably show that most of the difference may 
be ascribed to the chemical and physical differences between the two 
substrates. It will be noted from table 3 and figures 1 and 2 that 
the total purification was less rapid with synthetic sewage, that is, 
in a substrate in which all of the nutrient material was in colloidal 
or true solution. 


TABLE 2.—Total carbonaceous oxygen demand (L value) of supernatant when 
nutrient substrates are aerated in the presence of pure culture activated sludge 











L value of supernatant liquor initially and after the indicated aeration 
time in hours 
Experiment No.! 

Initial ho 1% 3 5 10 24 
279 141 48.4 31.6 St | rs 220.9 
384 231 170.0 71.2 tg eee 222.5 
277 124 | aS (FE. 6 Li cadacces 22.3 
178 66.7 35.9 28.7 23.9 19.9 18.7 
251 129 64.0 37.5 38.9 45.2 25.7 
250 167 115.0 48.1 34.3 25.9 34.6 
179 63.5 59.9 47.0 38.8 25.9 43.4 
416 163 86.5 59.3 43.7 38.3 32.2 
414 131 77.3 44.1 34.2 32. 6 24.8 
184 134 107.0 49.7 '39.2 31.6 26.8 
182 101 49.1 37.9 25.1 29.7 20.5 





























' Sterile sewage feed used in experiments 1, 3, 4, 7, 8,9. Synthetic sewage feed used in experiments 2, 5, 
6, 10, 11. 2 22 hours. 3 2 hours. 4 4 hours. 544% hours. 


TABLE 3.—Percentage reduction of total carbonaceous oxygen demand (L value) of 
supernatants when nutrient substrates are aerated in the presence of pure culture 
activated sludge 









































L value Percentage reduction of Z value after indicated aeration 
of initial time in hours 
Experiment No. super- 

natant, 

p. p. m. \% 1% 3 5 10 24 
h .. .nsasénnnadaabebannuabeaanl: 279 49.5 82.7 88.7 4 OY eee 192.5 
ELL SRS SE 384 39.8 55.7 81.5 | ) 194.1 
REE ROGER TILE 277 55.2 _ 5 | ee . | , aera 89.4 
OD ciccmaiddlveblichadamicdiabninabdases 178 62.5 79.8 83.9 86. 6 88.8 89.5 
RR RE 251 48.6 74.5 85. 1 84.5 82.0 89.8 
RR SE FONTS 250 33. 2 54.0 80.8 86.3 89. 6 86.2 
, EROS SSRE SE ea, 179 64.5 66. 5 73.7 78.3 85. 5 75.8 
ERS BOREL PF 416 60.8 79.2 85.7 89.5 90.7 92.3 

sau etistidndidbiaieitaeaidileiensianascniayiinatsnniaiiia 414 - 68.4 81.3 89.3 491.7 92. 1 94.0 
EES FF 184 27.2 41.8 73.0 78.7 82.8 85.4 
| EEE 2 ae 182 44.5 73.0 79. 2 80.7 83.7 88. 7 
Sterile sewage, average §_____.__ 290 60. 2 77.7 84.3 87.0 89.3 88.9 
Synthetic sewage, average ¢___- 250 38.7 59.8 79.9 83.4 84.5 88.8 
1 22 hours. 4444 hours. 
22 hours. § Sterile sewage feed used in experiments 1, 3, 4, 7, 8, 9. 


*4 hours. ‘Synthetic sewage feed used in experiments 2, 5, 6, 10, 11. 
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As the larger suspended particles would be removed from sewage 
by filtration through paper, the sewage purification, as illustrated by 
these curves, might be criticized as being too rapid, due to the filtra- 
tion employed to separate the supernatant from the sludge before 
the B. O. D. tests were made. It has been shown (3,11) that sus- 
pended matter is easily removed by aeration of sewage followed by 
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FicureE 1.—Total purification of nutrient substrate aerated in the presence of pure culture activated sludge. 


sedimentation and more easily by aeration in the presence of acti- 
vated sludge. Also, as stated previously, comparative tests on 
supernatants after filtration and after settling showed no material 
differences. It is believed, therefore, that the filtration, introduced 
to separate the sludge quickly, did not alter materially the B. O. D. 
removal results in the experiments employing normal sewage. 

The quantities of oxygen used to oxidize the nutrient substrates in 
the experiments with pure culture sludge are shown in table 4. The 
method of obtaining these data has been described (8) in detail and 
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need not be repeated here. Table 5 shows the data of table 4 com- 
puted to percentages of the initial Z values of the supernatant. These 
results represent the proportion of the substrate Z values oxidized in 
successive periods. In figure 3 are representative curves illustrative 
of the rate of reduction of the Z value of the substrate produced by 
oxidation. It should be noted that between 27 and 40 percent of 
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of pure culture activated sludge. 


TABLE 4.—Quantities of orygen used to oxidize the nutrient substrate when aerated 
in the presence of pure culture activated sludge 





Initial z | Milligrams of oxygen used per liter in indicated time in hours 
value of ' 
Experiment No. super- 

motent | 4 | m 
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TaBLE 5.—Percentage of the total carbonaceous oxygen demand (L value) of the 
nutrient substrate oxidized when aerated in the presence of pure culture activated 
sludge 

Percentage oxidized in the indicated time in hours 
Experiment No. 
% 1% 3 5 10 24 

iiciacasctiscinsenmsanisipahia piniaceiiacininlaiaielainajdaieanbduaincaeaniod 8.9 17.0 22.9 Of | aa 140.1 

ORS eee a ee eee 8.1 20.7 27.8 AE" Eee 141.2 

CLIO L LINE LEELA EIS 7.5 | ed eae 7.5 

SEE A SOLE EL LEED LLP LEI. 12.0 22.9 31.9 29. 2 42.6 60.6 

eat cial caeeeeeagainnbiaaaid 9.0 22.6 31.0 37.6 42.2 45.9 

is satbenamkmaigneesstduihatianinbemigbian 4.9 15.3 25. 2 33.5 39.8 62.3 

AREAL EATE LS, OPT 11.4 22.8 25.9 36.0 41.8 58.0 

ETI OHA ITE 7.1 15.2 20.8 23.4 40.0 56.0 

GRP OER OL AEE TINT 11.7 17.5 24.9 31.4 38.3 46.7 

Teh eipaalidead 14.7 22.2 29.0 436.5 46.9 52.0 

ae eee 13.6 26. 3 34.9 40.9 45.9 46.3 

1 22 hours. 22 hours. 2 4 Hours. 44% hours. 
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Fiaure 3.—Representative curves showing oxidation of nutrient substrates aerated in the presence of pure 
culture activated sludge. 
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the Z value of the substrate has been oxidized in 5 hours’ aeration 
and that these figures increase to about 40 to 60 percent at the end 
of 24 hours. This shows that with these activated sludge systems, 
a greater proportion of the L value of the substrate was satisfied in 
the first 5 hours than is satisfied in the first day under normal bio- 
chemical oxidation (20.5 percent with a k of 0.1 at 20° C.). 
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FIGURE 4.—Percentage of total carbonaceous oxygen demand reduction produced by oxidation of nutrient 


substrates aerated with pure culture activated sludge. 


PURIFICATION BY OXIDATION 


When the percentages of the Z value of the substrates that are 
oxidized, as given in table 5, are divided by the corresponding per- 
centages of total purification, as given in table 3, the fractions of the 
total purification that have been accomplished by oxidation are ob- 
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tained. The results of these computations are shown in table 7. The 
mean percentages of the total carbonaceous purification that is ac- 
complished by oxidation for the synthetic and sterile sewage experi- 
ments are plotted in figure 4. These data indicate that, with pure 
culture activated sludge (developed by one species of bacteria rather 
than a grossly mixed culture), an average of 16 and 21 percent of the 
L value removed during the first half hour was the result of oxidation. 
These percentages increased rapidly and, at the end of 5 hours, an 
average of about 35 and 43 percent, respectively, of the total purifi- 
cation of sterile sewage and of synthetic sewage was the result of oxi- 
dation. The data definitely indicate that biochemical oxidation is a 
factor of major importance to the clarification stage of these activated 
sludge systems. : 


TABLE 6.—Net percentage of the total carbonaceous orygen demand (L value) of the 
nutrient substrate that is removed by adsorption and synthesis when aerated in the 
presence of pure culture activated sludge ; 


























Net percentage removed by ad tion 
and synthesis in indicated time in hours 
Experiment No. Nutrient substrate used lint 

% 1% 3 5 10 24 
| ERE as oe Sterile sewage...............- 40.6] 65.7] 658] 62.1‘._..... 2.4 
SS eee A: cchanitstbicinlstntaecinlediatadwaaiiildel eis «+ | ae | |) eae 31.9 
| 3a ee is sasiinenscniniinenttaiy ain 50.5} 56.9] 52.0] 57.4 46.21 28.9 
aaa Se ON a aa etna aaa 53.1 43.7 47.8 42.3 43.7 17.8 
— rer eee Ee iin sicsditnsdhdsauinicbhbiedacdanaaene 53.7 64.0 64.9 61.1 50.7 36.3 
ee Lee 1 as temaishininstiniiebiniandaail 56.7] 63.8 | 64.4] 60.3 53.8 47.3 
ee. | eee hi dcccmacseccciitenitnaiin 50.4} 58.6] 59.0] 57.1 48.6 35. 8 
i Synthetic sewage........-..-- 31.7] 35.0] 537] 55.3]... 352.9 
ie atten ipameeaené naianndeinmiied SE ERE ER Se 39.6} 51.9 54.1 46.9] 39.8} 43.9 
See ee See | Sa ree 28.3 38.7 55.6 52.8 49.8 23.9 
Sa ee ES rR Sas 12.5 19.6 44.0 | 442.2 35.9 33.4 
Til nanwsdcuecuacstneedemeladdcanil | ree ae 30.9} 46.7|) 44.3] 39.8 37.8 42.4 
0 Eres een Us s-cniabincaiaeieaienatie 28.6 | 38.4 503] 47.4 40.8 39.3 


























24 hours. 


NET ADSORPTION AND SYNTHESIS 


12 hours. 





As the percentage of the Z value of the substrate that has been 
removed and the percentage that has been oxidized are given in 
tables 3 and 5, respectively, it is necessary only to subtract the 
percentages in the latter table from the corresponding percentages in 
the former to obtain an estimate of the percentages of purification 
that were the result of net adsorption and synthesis. The net per- 
centages of the LZ value of the substrate that is removed by adsorption 
and synthesis, computed in this way, are shown in table 6. In 
figures 5 and 6 are shown the total purification, oxidation, and net 
adsorption and synthesis curves for experiments 9 and 11 with sterile 
sewage and with synthetic sewage, respectively. These two figures 
illustrate the proportions of the total purification assignable to oxida- 
tion and to net adsorption and synthesis which may be expected to 
occur during the first 10 hours of aeration with pure culture sludges. 
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Figure 7 shows the mean net adsorption and synthesis curves for 


sterile and for synthetic sewage aerated with pure cultures. 


TaBLe 7.—Percentage of the total carbonaceous oxygen demand reduction of the sub- 


strate actually oxidized when aerated with pure culture activated sludge 

















































































































Percentage oxidized in the indicated 
aeration time in hours 
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Figure 5.—Representative curves showing reduction of total carbonaceous oxygen demand of sterile sewage 
substrate aerated with pure culture activated sludge. (Exp. No. 9.) 
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NORMAL ACTIVATED SLUDGE EXPERIMENTS 


The experiments with normal (i. ¢., grossly mixed cultures) acti- 
vated sludge were conducted in exactly the same way as those with 
pure culture sludge. Activated sludge from the north plant at 
Lancaster, Pa., was used in the first eight experiments. Experiment 
9 consisted of a series of tests made on sludge from our experimental 
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FIGURE 6.—Representative curves showing reduction of total carbonaceous oxygen demand of synthetic 
sewage substrate aerated with pure culture activated sludge. (Exp. No. 11.) 


plant during the development of activated sludge. The details of 
experiment 9 have been described (9) and need not be repeated. 
The basic data showing the biochemical oxygen demands of the 
supernatants in this series of experiments are given in table 8. The 
mean total carbonaceous oxygen demands (Z values) were calculated 
from the data in table 8 in the manner previously described. These 
calculated data are presented in table 9. -The percentages of reduc- 
tion of the total carbonaceous oxygen demands were calculated as for 
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the pure culture experiments. These percentages are shown in 
table 10. 

The quantities of oxygen used to oxidize the nutrient substrates in 
these experiments are given in table 11. With these quantities and 
the initial total carbonaceous B. O. D. (Z value) of the substrate the 
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FicureE 7.—Net percentage of total carbonaceous oxygen demand (ZL value) of nutrient substrates removed 


» by adsorption and synthesis when aerated in the presence of pure culture activated sludge. 


percentages of the LZ value oxidized were calculated as shown in 
table 12. 

The asterisks in tables 11 and 12 indicate that, in experiments 4, 8, 
and 9-S9, nitrification of the substrate was under way at the completion 
of the experiments when examinations for nitrite and nitrate were 
made. As examinations for nitrite and nitrate had not been made 
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TasLe 8.—B. O. D. of supernatants when nutrient substrates are aerated in the 
presence of normal activated sludge—Continued 












































B. O. D. of supernatant liquor after the indicated 
Sus- B.O.D. aeration time in hours 
Experi- nded inenba- 
ment Pelids Nutrient substrate tion 
No. | > p.m. period, | fyi. ‘a 
days tial 0 % 1% 3 5 10 24 
9-S5 1,462 | Settled sewage___...-- 2] 34.5] 390.5 |' 10.6 j....... |) am 5.2 
5 | 125.0 44.5 |' 15.6 |....--- 4. 4% | eee 9.4 
71 140.0] 52.5 |!21.0 }___.--. 3 | ee 16. 2 
10 | 148.0 | 65.5 | 124.2 |.....-- . | 5 eee 24.0 
15 | 148.0 93.0 | 143.0 t....... - ) SS mo 
fee fe ft 8 | ee ee ee ee 
9-S6 1, 448 |-.--- a ee 2] 51.9] 16.0 [112.7 }_...-- : Oo =—- 3.0 
$0 VIR Fo lj aah hl lh ewe 7.5 
7] 90.6] 26.5 |!24.0 ]....... 46) = 9.8 
10 | 113.0} 40.5 | 142.5 |.__-.-- , ae ome 
fe 8 2 | ae oe . | | =e 11.2 
20 | 129.0 ee |} 15,1 
10-S8 2, 920 }.---- ee: Sa 2] 135.0] 10.0 |!13.0 }.....-- = 8.0 
5 | 182.0 ADS % > eee 4 i; os 13.4 
7 | 225.0 29.0 |! 26.2 j....... , =a ft 
10 | 266.0 | 29.0 |124.2 }._..... . 2 |) =e 17.8 
15 | 306.0 | 55.5 | 1290.2 |....... ee. 16.8 
20 | 336.0 | 76.0 | 135.2 }.....-. _ = | Seema 22.8 
10-S9 2, 864 }...-. __ Ne ee 2 | 147 | a= 17.8 | | ee 8.5 
5 | 144 . 7); == 29.0 ft | Se 12.7 
7 | 231  ? | ae 30.5 5 Y Ses 14.4 
10 | 228 , |; =a LQG * ) seem 15.5 
15 | 231 | | | === 37.0 / & | Sere 19.4 
20 | 251 |. eee Fie | 5 eee 18.9 
1 2 hours. 
14 hours. 
312 hours. 
41 hour. 


TaBLeE 9.—Total carbonaceous oxygen demand (L value) of supernatant when 
nutrient substrates are aerated in the presence of normal activated sludge 














L value of supernatant liquid initially and after the 
— indicated time in hours 
Experiment No.! pane sol- 
p p.m 0 ly 1% 3 5 10 24 

4,610 | 234 64.6 37.6 20.4 17.0 12.5 14.6 

1,000 | 388 230.0 144.9 = 42.0 19.4 

2,448] 214 62.9 49.0 21.1 13.2 14.6 13.7 

2, 504 103 50.6 45.8 22.4 18.2 15.2 14.5 

2,812 | 385 273.0} 247.0} 215.0 184.0 90.8 37.3 

2, 676 395 337.0 260.0 .0 197.0 74.2 18.2 

2, 268 334 150.0 | 769.4 }]_....... 343.2 24.2 13.1 

3, 564 135 47.0:] 234.8 |........ 332.4) 418.0 16.0 

182; 189 Rie. «| =e 360.5 |........ 23.6 

760 296 74.0} 251.4 [-..... | | ae 22.1 

_ , Se seer 1, 188 83.8 46.8] 220.4 }...... -—s.; (Se 21.0 
SRR a ae 1,462} 165 lok: 2) _ \ ) Seeds 18.7 
| SS Ree 1,448 | 128 GLEE SEAS bicccsces < {a 10.7 
TE dencsnshin oasenaienmenstiniaisiciacemagstl 2,920 | 305 gh 3 | eee _) 4 | Saeeanet 19.4 
EE Me 2,864 | 287 CO Aucccdese Gz ht PERG beccectnd 19.3 





























1 Settled sewage feed used in experiments 1,2, 3, 7,8, and 9. Clarified sewage feed used in experiment 4. 
Synthetic sewage feed used in experiments 5 and 6. 

2 2 hours. 

* 4 hours. 

#12 hours. 
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TABLE 10.—Percentage reduction of total carbonaceous orygen demand (L value) of 
supernatants when nutrient substrates are aerated in the presence of normal activated 


sludge 











L value Percentage reduction of Z value after indicated time in hours 
Experiment No.! ye ay 
natant 1 14% 3 5 10 24 

234 72.4 83.9 91.4 92.7 94.7 93.8 
388 40.7 62.9 SEER ee 89. 2 95.0 
214 70.6 81.3 90.1 93.8 $3. 2 93. 6 

103 50.9 55.5 78.3 82.3 85. 2 85.9 

385 29. 1 35.8 44.2 52.2 76.4 90.3 

395 14.7 34.2 41.3 50.1 81.2 95.4 

334 55.1 279.2 - “ 387.1 92.8 96. 1 

135 65. 2 274.2 376.0 486.7 88.1 

189 36.0 2 53.8 5 87.6 

296 75.0 282.6 92.5 
83.8 44.2 275.7 74.9 

165 53.7 2781.9 88.7 

128 66.3 471.6 91.6 

305 88.3 290.2 93. 6 

287 ty Eee 93.3 
































1 Settled sewage used in experiments 1, 2,3,7,8,and9. Clarified sewage used inexperiment 4. Synthetic 


sewage used in experiments 5 and 6. 
?2 hours. 34 hours. 412 hours. 


TABLE 11.—Quantities of oxygen used to oxidize the nutrient substrate when aerated 
in the presence of normal activated sludge 











Initial L Milligrams of oxygen used per liter in indicated time in hours 
nitia 
Experiment No.! value of om 
aaa 1% 3 5 10 24 

234 13.9 46.9 81.0 134. 2 161.5 173.8 

388 3.9 26.7 | 4 7 See 122. 2 176.3 

214 8.3 24.0 50.4 75.1 5 | ES, 

103 22.0 44.1 80.7 107.3 ~ < % SaRaeernens 

385 8.2 36. 6 54.1 71.4 121.4 130.0 

395 18.8 45.5 71.0 89.8 139. 0 184. 6 

334 7.1 . 4 aes 388.7 145. 6 189.8 

135 25. 2 _. » 9. eeaeeon 3106.7 4155.9 *213.7 

189 0 + | ees . i | eee 46.6 

. 296 16.4 .  , eee . ) | eta 86.4 

83.8 .4 4. |) ae ._  } SeReeaee 16.4 

165 21.2 _.. | ae 4 | Beddevntios 121.7 

128 20, 5 4) Sea aa: 5 Ree 94. 6 

305 _ i) _—e _. ) eee 89. 2 

287 _ | | Sangre 137.3 GENS Ecitincaienad *226. 4 





























1 Settled sewage used in experiments 1, 2, 3,7,8,and9. Clarified sewage used in experiment 4. Synthetic 
sewage used in experiments 5 and 6. 

2 2 hours. 

34 hours. 

412 hours. 

51 hour. 

*Substrate was being nitrified. 


earlier it is not possible to tell when the nitrification began. It seems 
reasonable to assume that, in these three experiments with actively 
nitrifying activated sludge, the nitrification of the substrate began 
between the first and third hour of aeration. Consequently the oxida- 
tion values given in table 11 for these experiments should be reduced 
by the quantity of oxygen required to produce the nitrites and nitrates 
present, as the observations on total purification were confined to the 
carbonaceous stage. Corrections for nitrification could not be made 
in these experiments because of the laek of the intermediate nitrite and 
nitrate data. The results of these experiments are retained to 
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TABLE 12.—Percentage of the total carbonaceous orygen demand (L value) of the 
nutrient substrate oxidized when aerated in the presence of normal activated sludge 











Percentage oxidized in the indicated time in hours 
Experiment No.' 

% 1% 3 5 10 24 
5.9 57.4 69.0 74.3 
Cire hz 6h laws 31.5 45.4 
3.9 35.1 A) ae 
21.4 104.1 , | 5 eee 
2.1 18.5 31.5 33.8 
4.8 22.7 35.2 46.7 
2.1 3 26.6 43. 6 56.8 
18.7 379.0 4115.5 *158.3 
0.0 |) =a 24.7 
5.5 | | see 29.2 
0.5 ., ° | SSaneeee 19.5 
12.8  » er 73.8 
16.0 Bt icedonneusing 73.9 
$15.4 SRR 29.2 
$10.1  ) RINSE *78.9 


























1 Settled sewage used in experiments, 1, 2, 3,7,8,and9. Clarified sewage used in experiment 4. Synthetic 
sewage used in experiments 5 and 6. 

2 2 hours. 

34 hours. 

4 12 hours. 

§1 hour. 

* Substrate was being nitrified. 


TABLE 13.—Net percentage of the total carbonaceous oxygen demand (L value) of the 
nutrient substrate that is removed by adsorption and synthesis when aerated in the 
presence of normal activated sludge 









































Net percen removed by adsorptior and 
synthesis in indicated time in hours 
Experiment No. Nutrient substrate used 
ly 1% 3 5 10 24 

66.5; 63.9) 56.8| 35.3) 25.7 19. 5 

39.7 lie 6) 57.7 | 49.6 

66.7 {| 70.1 66.5) 58.7] 45.7 }...... 

Tag | | ae 260.5 | 49.2] 39.3 

46.5 | ' 37.4 |....... 70 30 0 

Se: Clarified sewage.............- 29.5] 12.7 0 0 0 0 
psnenstnsubiaidiidepianibndimaneietaiaiale Synthetic sewage.............| 27.0] 26.3] 30.1] 33.7] 449] 56.5 
ss cmsheisipatpaneiiiehinesadteciaiaaeaiaeiaiaaaneanan Cittidescenseccupesegencdl nT. eee Ee Gael en ener a 
eae Settled sewage. .............. 36.0 | ' 49.9 }....__- i | =a 62.9 
i iknsnciaintintandiediaimntiaiilins team aelae AY 2a: 69.5 |! 69.4 }_...__. 4.5 | See 63.3 
«RPE: te TES ER st Se 43.7 | 163.8 |....... 256.2 ae 55.4 
|, § SERRE SERE, (Sey TS 40.5 | ' 60.8 |_...._- 4 ° } =a 14.9 
, RMA eCRE Et PSE 8.3 | ' 43.1 }....... 4. \ | ae 17.7 
ESE ER _ SRS eeceere . ) —a 62.7 | 260.5 |......- 64.4 
Wlsisbansuticidimepvcedeshincaanai tinal aS em eae 2 ar 474.6}... 38.0 | 735.8 |... 14.4 

1 2 heurs. * 4 hours. 3 12 hours. #1 hour. 


demonstrate the wide differences in the purification obtained under 
these conditions even though the total purification and oxidation in 
such cases may not be strictly comparable. This complication did not 
enter into the pure culture sludge experiments because the cultures 
employed were incapable of oxidizing ammonia nitrogen. In all of 
the normal activated sludge experiments, except the three mentioned 
above, nitrites and nitrates were not found in the substrate at the 
completion of the aeration period, and consequently all of the oxygen 
was utilized in oxidizing carbonaceous material. In these experi- 
ments, therefore, the total purification and oxidation data are as 
comparable as in the pure culture sludge experiments. 
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The net percentages of the LZ value of the substrate removed by 
adsorption and synthesis (obtained as above for pure culture sludges) 
are given in table 13. The percentages of Z value removal accom- 
plished by total purification, by oxidation, and by net adsorption and 
synthesis for a number of experiments with normal activated sludge 
have been plotted in figures 8 to 13. For this presentation the experi- 
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FiGcure 8.— Reduction of total carbonaceous oxygen demand (LZ value) of settled sewage substrate aerated 
with activated sludge. (Experiment 1. 4,610 p. p. m. normal activated sludge. Initial substrate L 
value, 233 p. p. m.) 
ments were selected to illustrate the effects of some of the factors which 
influence the purification mechanism. 

In experiment 1 a sewage with an L value of 233 p. p. m. was aerated 
with a sludge of 4,610 p. p. m. of suspended solids. The results 
plotted in figure 8 show that total purification was very rapid, 72.4 
percent of the Z value being removed in 0.5 hour and over 90 percent in 
3 hours. The LZ value reduction produced by oxidation was 5.9 per- 
cent in 0.5 hour. This rapidly increased to 57.4 percent in 5 hours. 
The net adsorbed and synthesized results reached a maximum of about 
66.5 percent in 0.5 hour and then dropped rapidly, falling below the 
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percentage oxidized after about 4 hours. After 24 hours 74.3 percent 
of the LZ value had been oxidized and only 19.5 percent remained as 
adsorbed and synthesized material. As it seems reasonable that most 
of the biochemical synthesis accompanying bacterial multiplication 
had been completed before the 24-hour period, and that such synthesis 
might be estimated at from 5 to 10 percent of the L value, this would 
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FicuRE 9.—Reduction of total carbonaceous oxygen demand (L value) of settled sewage substrate aerated 
with activated sludge. (Experiment 2. 1,000 p. p. m. normal activated sludge. Initial substrate L 
value, 389 p. p. m.) 


leave 9.5 to 14.5 percent of the material removed from the substrate 
still adsorbed or coagulated in the sludge after 24 hours. The results 
of experiment 1, just discussed, illustrate the activated sludge purifica- 
tion mechanism when a large quantity of nonnitrifying activated sludge 
is given a normal quantity of nutrient substrate. 
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The results of experiment 2 illustrate the mechanism of purification 
when a small quantity of activated sludge (1,000 p. p. m. suspended 
solids) is dosed with a substrate having a rather high (389 p. p. m.) 
Lvalue. The purification results as plotted in figure 9 for this experi- 
ment are quite different from those shown in figure 8. In this case the 
total purification is only about 40.7, 62.9, 66.5, and 89.2 percent of the 
L value after 0.5, 1.5, 3, and 10 hours, respectively, although in 24 
hours a high value of 95 percent was reached. The percentages of 
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FicureE 10.—Reduction of total carbonaceous oxygen demand (ZL value) of settled sewage substrate aerated 
with activated sludge. (Experiment 3. 2,448 p. p. m. normal activated sludge. Initial substrate ZL 


value, 214 p. p. m.) 


oxidation of the Z value are also much lower than in experiment 1, 
being 1.0, 6.9, 12.3, and 31.5 after 0.5, 1.5, 3, and 10 hours. Conse- 
quently the net adsorbed and synthesized results attain a value of 56 
percent after 1.5 hours, after which this value slowly increases, 
reaching a maximum of about 60 percent at about the fifth hour and 
then falls very slowly to about 58 percent in 10 hours. After 24 hours 
of aeration about 50 percent of the L value is still retained as adsorbed 
and synthesized materials. In this case the percentage oxidized has 
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not reached 50 at the end of the 24-hour period. This may be inter- 
preted as the result of an overdose of nutrient material for the quantity 
of sludge used in this experiment. 

The results of experiment 3 are shown in figure 10 and illustrate an 
intermediate condition between those of experiments 1 and 2. In this 
experiment the total purification is more rapid than in experiment 2 
and very similar to that observed in experiment 1. The percentage 
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Ficure 11.-——-Reduction of total carbonaceous oxygen demand (Z value) of settled sewage substrate aerated 
with activated sludge. (Experiment 8. 3,564 p. p. m. of an actively nitrifying activated sludge. Initial 
substrate L value, 135 p. p. m.) 


oxidation results are considerably lower than those of experiment 1 
and considerably higher than were observed in experiment 2. As a 
consequence, the net adsorbed and synthesized results reached a 
maximum of about 70 percent at the end of the 1.5-hour period and the 
then receded rapidly, falling below the percentage oxidized by the 
tenth hour. It seems apparent from the results presented in these 
three figures (8, 9, and 10) that the aeration time required for the per- 
centage oxidation to exceed the percentage net adsorbed and syn- 
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thesized is an index of the adsorption-oxidation balance. A proper 
adsorption-oxidation balance is essential for the satisfactory operation 
of an activated sludge system. 

At present the optimum proportion of oxidation to net adsorption 
and synthesis for any practical aeration time is unknown. It would 
seem from these experiments that figure 10 might illustrate a system 
with an approximately optimum adsorption-oxidation equilibrium. 
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FIGURE 12.—Reduction of total carbonaceous oxygen demard (Z value) of clarified sewage aerated with 

activated sludge. (Experiment 4. 2,504 p. p. m. normal activated sludge. Initial substrate L value, 
106 p. p. m.) 
The data obtained in two experiments in which the sludge actively 
nitrified the substrate during the 24-hour aeration period are plotted 
in figures 11 and 12. For reasons previously explained, no corrections 
for nitrification were made. It is possible that nitrification did not 
start until the third or fifth hour of aeration, in which case the car- 
bonaceous oxidation and adsorption relationships are about as indi- 
cated in the figures for the first 3 hours. It will be noted that the time 
at which the percentage of the substrate organic matter oxidized 
exceeds the percentage net adsorbed and synthesized in these experi- 
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ments is much shorter than in experiments 1, 2, and 3, where nitrifica- 
tion had not been initiated. It seems reasonable to conclude that in 
experiments 4 and 8 most of the total purification of the substrate 
could be accounted for by oxidation by the end of the fifth hour of 
aeration and that the proportion of purification resulting from oxida- 
tion was higher than in the first three experiments. It is also noted in 
experiments 4 and 8, with active nitrification, that the proportion of 
total purification resulting from adsorption and synthesis rapidly 
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FicuRE 13.—Reduction of total carbonaceous oxygen demand (L value) of synthetic sewage substrate 
aerated with activated sludge. (Experiment 5. 2,812 p. p. m. normal activated sludge. Initial sub- 
strate L value, 385 p. p. m.) 


becomes negligible. Further studies on the course of total purification, 
carbonaceous oxidation, nitrification, and adsorption and synthesis of 
substrates aerated with nitrifying sludges are needed to interpret more 
intelligently the clarification phenomenon in such systems. 

The data obtained in experiment 5 with a synthetic sewage substrate 
and normal activated sludge are plotted in figure 13. In this figure 
the curves are somewhat similar to those in figure 9, illustrating a case 


126360°—-39-—-8 
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of overloading. But in this case the rate of total purification was much 
lower than in any of the experiments with domestic sewage. In fact, 
this rate is also very much lower than that obtained with similar 
substrates aerated with pure culture sludges. 

The substrate oxidation rates with synthetic sewage in experiments 
5 and 6 are similar to those with domestic sewage for the first few 
hours. Consequently, the failure of these sludges to remove the car- 
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Ficure 14.—Types of curves for net adsorption of Z value of substrates obtained during the development 
of an activated sludge. (Experiment 9.) 
bonaceous demand of colloidal and soluble material at a higher rate 
cannot be ascribed to a failure of bacterial oxidation. The proportion 
of the Z value of the substrate to the quantity of sludge was even 
lower than this proportion in the pure culture sludge experiments. 
The results of experiments 5 and 6 in the normal activated sludge 
series indicate that such sludge does not have as great a capacity for 
removing organic matter from colloidal or true solution as does pure 
culture sludge. This may be interpreted ag evidence indicating that 
the larger quantity of inert inorganic or mineral matter, which normal 
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activated sludge always contains, reduces the capacity of the active 
bacterial surfaces for removing colloidal and soluble organic matter. 

The percentages of the net adsorption and synthesis of the sub- 
strate L value obtained in a number of the tests made in experiment 
9 are presented in figure 14. The four curves in this figure, defining 
the rate of change in the percentage of the Z value removed by 
adsorption and synthesis, illustrate the change in the form of the 
curves that takes place during the development of a good activated 
sludge. The first test (S1) was made after the aeration tank had been 
operated on the fill and draw principle for 3 days and 182 p. p. m. of 
sludge as suspended solids were present. The curve representing the 
net proportion of L value of the substrate adsorbed and synthesized 
for S1 has the same form as the total purification curve. The fourth 
test (S4) was made 28 days after aeration had been started and 1,188 
p. p. m. of sludge as suspended solids were present. The net adsorption 
and synthesis curve for this test had changed form considerably from 
the first test and it will be noted that it reached a maximum of about 
63.8 percent in 1.5 hours, after which the percentage slowly dropped 
to 55.4 in 24 hours. In every test thereafter (S6, S9) a maximum 
point in the net percentage adsorbed and synthesized was reached at 
about the 0.5- to 1.5-hour aeration time, and from this point on the 
values decreased. The maximum rate of reduction in the percentage 
net adsorbed and synthesized values was observed in the ninth test 
(S9), in which a small quantity of nitrate was found at the end of the 
experiment. The change in the form of these curves is ascribed to the 
increasing quantity of adsorbing surface and to the increasing capacity 
of the sludge to oxidize substrate during the early hours of aeration. 
Data on the development of the oxidizing capacity of the sludge have 
been presented in greater detail in an earlier paper (9). 


TaBLE 14.—Percentage of the total carbonaceous oxygen demand reduction of the 
substrate actually oxidized when aerated with non-nitrifying activated sludge 














Percentage oxidized in indicated time in hours 
Experiment No.! 
y 1% 3 5 10 24 

| eS Ee Se Ok: eee os 8.15 23.8 37.9 61.9 72.9 79.2 
, EES SEED 2. 46 |. 11.0 ON, et 35.3 47.8 
SS PEEL Ee eet 5. 52 13.8 26. 2 87.4 _- » ae . 
RS 7. 22 26.5 31.9 35.4 41.2 37.4 
6. .coceutudextiatibesdhaenitd 32.7 33.6 43.6 45.3 43.3 49.0 
| RE RIT NY 3. 81 Dit iequedansence 30. 5 47.0 59.1 
ge REA ES RR 1.13 Dt | Reisinintineees | aa 26.0 
yer eee 23.8 SEE Dueteignionaen | SERRE 83.2 
Ga dsheeutnakindddetcdmebasine 18.1 8) eee ty Se eee 79.0 
| REET CREE Ee eer 11.4 21.9 31.6 37.9 48.4 57.6 























1 Settled sewage used in experiments 1, 2,3,7,and9. Synthetic sewage used in experiments 5 and 6. 


The proportions of substrate Z value reductions produced by oxida- 
tion when the substrate is aerated with nonnitrifying sludge have been 
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calculated and are shown in table 14. These data indicate again, as 
was the case with pure culture sludge, that oxidation is an important 
factor in B. O. D. removal with activated sludge. There is, however, 
a considerable variation in the percentage of total purification accom- 
plished by oxidation. After aeration of settled sewage substrates with 
normal activated sludge for half an hour, from 2.45 to 23.7 percent of 
the total observed purification was accomplished by oxidation. After 
1.5 hours these values increased to 11.0 to 31.6 percent and in 5 hours 
to 22.7 to 61.5 percent. The data indicate that, at the temperature 
of the experiment (20° C.), the percentage of total purification pro- 
duced by oxidation varied with the condition of the sludge, with the 
dispersion and chemical composition of the substrate, and with the 
proportions of sludge and substrate in the mixture. 


DISCUSSION 


These experiments have indicated the proportions of total removal 
of the carbonaceous biochemical oxygen demand of a substrate which 
may be credited to oxidation and to net adsorption and synthesis, 
respectively, when various conditions obtain. Great differences in 
the ratio of the extent of oxidation to the net adsorption ahd synthesis 
occurred under conditions of underdosing and overdosing. Additional 
experiments, which are not described here, have shown the effect of 
prolonging these conditions on the activated sludge mechanism. It 
is certain that the quality and dosing rate of the substrate must be 
such as to promote an optimum oxidation, net adsorption, and synthe- 
sis equilibrium for the continued success of the activated sludge proc- 
ess. If this is not done, the efficiency of the process falls and eventually 
unexpected and formerly unexplainable failure results. 

These experiments suggest that, although sludge reaeration is often 
resorted to as an activated sludge corrective measure, this is not 
always the proper procedure. A number of cases might be mentioned 
where sludge reaeration was harmful because the bacteria were not 
maintained in a state of activity as the result of lack of food, and the 
oxidation adsorption equilibrium was upset. In general, it would 
appear that long aeration periods should be avoided when weak sew- 
ages are being treated. The data indicate that the ratio of sludge to 
sewage and the aeration period must be carefully adjusted to maintain 
the sludge in a state of optimum activity for maximum B. O. D. re- 
moval and economical operation. As long as sufficient air is used to 
keep all of the sludge suspended and dispersed throughout the liquor 
and to satisfy the oxygen requirements of the aeration mixture, the 
exact quantity is unimportant from the standpoint of sludge adsorp- 
tion and oxidation efficiency. From the economic standpoint, there- 
fore, the air should be adjusted to the minimum necessary to maintain 
the above conditions. 
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SUMMARY AND CONCLUSIONS 


Two series of experiments have been performed, one with activated 
sludges developed by a pure culture of bacteria and one with normal 
activated sludge composed of grossly mixed bacterial species, including 
plankton. Some experiments with domestic sewage (as a substrate) 
and some with synthetic sewage were carried out in each series. Each 
experiment was arranged so that estimations of the removal of the 
total carbonaceous oxygen demand (LZ value) of the substrate and also 
of the oxidation of the Z value of the substrate were obtained simul- 
taneously. The proportion of the L value of the substrate removed by 
oxidation and by net adsorption and synthesis and the total removal 
have been calculated for each experiment from the data obtained. 
The results for the proportions of purification of the substrate Z value 
accomplished by these various mechanisms during the clarification 
stage of the activated sludge process have been plotted for a number 
of representative experiments. The following conclusions appear to be 
warranted by the results obtained: 

1. There is a remarkable similarity between the purification accom- 
plished by these mechanisms with both pure culture and normal 
activated sludges. This seems to justify the conclusion that the clari- 
fication mechanism of normal activated sludge is essentially the same 
as with the biologically simple, pure culture sludge. 

2. The rate of removal of the L value (total carbonaceous B. O. D.) 
of the substrate is very high for the first half hour and this high rate 
may continue for an hour and a half or even 3 hours. From 80 to 95 
percent of the L value of a sewage substrate can be removed in 5 hours’ 
aeration with such sludges. The quantity and quality of the sludge 
influences the rate and extent of total purification accomplished in a 
given time. 

3. The synthetic sewage used in these experiments contains no sus- 
pended matter and has undoubtedly a somewhat different chemical 
composition than sterile sewage. The fact that activated sludge 
reduced the L value of sterile sewage more rapidly than the L value of 
synthetic sewage indicates, therefore, that either the state of dispersion 
or the chemical composition or both may be factors which influence the 
L value reduction of substrates. Nutrients in soluble form seemed 
to be more rapidly removed by pure culture sludge than by normal 
activated sludge. : 

4. The proportion of the LZ value reduction of the substrate that is 
actually oxidized varies from about 2.5 to 30 percent in 30 minutes, 
and these values are increased to 30 to 60 percent after 5 hours’ aera- 
tion. These variations depend upon the quality and quantity of both 
sludge and substrate in the aeration mixture. From these results it 
must be concluded that biochemical oxidation is a factor of major 
importance to the success of the purification phenomenon. 
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5. The percentage of the Z value removed from the substrate as a 
result of net adsorption and synthesis (all mechanisms other than 
oxidation) increases rapidly from the start for from 0.5 to 3 hours. 
During this period a maximum of about 50 to 70 percent of the Z 
value is removed by adsorption and synthesis. After the maximum 
point has been reached, the net percentage of the Z value removed by 
adsorption and synthesis decreases. The rapidity of this decrease 
varies considerably in different systems and apparently depends to a 
great extent upon the oxidation mechanism. 
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INFLUENZA PREVALENCE 


For the week ended March 18, 1939, the number of cases of influ- 
enza reported to the United States Public Health Service by the State 
health officers dropped to 15,921 as compared with 18,135 for the 
preceding week. The incidence declined in most of the States which 
have been reporting the largest numbers of cases. Practically every 
State in the East and West North Central groups showed a decrease 
in incidence during the current week, but increases were recorded in 
certain other States, the most important of which are as follows: 
Virginia (from 1,991 to 2,443), Alabama (1,126 to 1,862), Oklahoma 
(387 to 682), Texas (968 to 1,718), Arizona (191 to 476), and California 
(73 to 209). 
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ads Jan. | Jan. | Jan. | Jan. | Feb. | Feb. | Feb. | Feb. | Mar. | Mar. | Mar. 
Division and State | “7 4 | 21 4 ul is | 25 4 il 18 
NEW ENGLAND 
pe ee Se 1 3 2 10 4 1 8 25 46 103 30 
| 2 A, eee jf Poe ese Stee Se. eee Eee 40 
,. ee SRS Se ee ee: Ee Lak Pee See S Se 
NT TAT UT NN OT SR SE A ORNS TERE oe | Sanaa 
Connecticut._........ 10 6 13 4 7 26 22 29 30 141 20 
MIDDLE ATLANTIC 
New York............ 44 57 37 155 159 183 137 101 91 57 38 
New Jersey_.........- 14 24 12 19 56 61 99 44 24 19 13 
RR EEE ES ee Pe! Ce) ee, es eee eee See 
EAST NORTH CENTRAL 
RS eee see SES SP eee Ee TR Oe eee eee ee ee 
aaa aE 12 ll 22 4 21 21 363 | 1,085 | 607 35 210 
| Ae Oa AE 18 12 60 30 36] 227] 955 | 1,478 | 1,241 838 541 
/ =e Ia Se 1 1g roe 1 39 255 429 674 220 
| A RT 62 65 52 47 68 65 56 346 584 | 1,516 | 1,484 
WEST NORTH CENTRAL 
a Se 2 3 |, Se 1 3 24 12 40 22 
ESS Se Eee 4 10 2 1 8 27 291 | 1,083 695 643 
oo See 70 59 24 33 24 42 4 See 644 678 452 
North Dakota__.__... 34 11 12 6 27 15 14 64 | 364 741 254 
South Dakota__...._- | 7A ees 2 1 10 3 6 77 50 22 
SS EE ae: | Se ee ee ee 2 1 22 
Tp Sen ane 16 9 9 6 6 3 9 77 116 | 226 205 
SOUTH ATLANTIC 
SPS peer § aegy 5; i2; i0| 6i| 103] 182} 209| 124) 3); 79 
District of Columbia_- 2 2 | ae 5 5 18 25 25 ll 3 
a a 454] 420} 282] 617 | 1,100 553 | 1,338 | 1,604 | 1,509 | 1,991 443 
West Virginia_._...- 21 13 34 41 21 26 33 36 271 71 218 
North Carolina__..._- 3 7 28 4 " 18 71 230 97 386 172 
South Carolina ....... 909 495 865 649 772 701 972 592 | 1,181 | 1,142 872 
CR i | 133 136 143 110 131 118 139 110 140 286 
Se 1 1 2 | AS 1 {es y 3 5 
EAST SOUTH CENTRAL 
Kentucky--..........- 56 37 27 198 54 478 405 | 1,348 | 1,792 560 
Tennessee. _.........- 36 64 87 109 58 75 63 83 146 4f9 420 
ERE ORL 158 191 188 169 259 186 160 180 599 | 1,126 1, 862 
eS Bee Ee lee ees a Ne Se Ae Fes ee et yoo 
WEST SOUTH CENTRAL. 
Arkamsas_...........- 181 203 145 139 159 87 113 182 | 1,473 | 1,532 577 
TOU sacs emdinss 7 36 12 8 10 20 11 v 30 82 27 
Oklahoma...........-. 222 149 119 193 162 207 129 193 334 387 682 
, | RIL RR 492 716 531 703 699 621 983 737 965 968 1,718 
MOUNTAIN 
ae 5 26 33 50 25 42 35 200 126 125 145 
{ashe ENE REN RA 4 2 1 1 Sead EEE 12 : 4 4 
Ode) aT a aT a eT ae ee || lm 
New Mexico..._...._. 2 1 21 10 6 9 1 3 87 | 677 670 
| 138 117 132 81 68 114 82 04 144 191 476 
tah 7 1 y 20 24 16 44 53 119 86 
PACIFIC 
Washington._........]...___- 4 . ae Sab 1 4 8 | ae 
Oregon nsuaeaneniimatibiinatl 71 39 46 53 25 40 42 34 97 261 118 
California... ........_.| 41 41 82 33 76 43 28 59 50 73 209 
Total_..........| 8, 255 | 8,018 | 3,087 | 3,395 | 4,310 | 3,802 | 6,805 | 8,987 |14, 288 /18, 135 | 15,921 
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The current mild epidemic of influenza is of no great significance 
from the standpoint of numbers of cases reported; but, as has been 
pointed out previously, it is of special interest because the peak falls 
much later than usual. The rise started this year at the time when 
the decline began in 1937, and the plotted graph of cases shows a 
seasonal peak several weeks later than that to be expected by compari- 
son with the plotted course of the 9-year median. The peak of the 
1918-19 epidemic came in October 1918; that of 1920 came during the 
first week of February; in the 1928-29 epidemic, in January; in 1932- 
33, in December; and in 1937 during the week ended January 30. 

The accompanying table presents the numbers of cases of influenza 
reported by States, arranged by geographical divisions and by weeks, 
from the first of the year to and including the week ended March 18. 


DEATHS DURING WEEK ENDED MARCH 4, 1939 


[From the Weekly Health Index, issued by the Bureau of the Census, Department of Commerce] 




















Week ended | Correspond- 
Mar. 4, 1989 | ing week, 1938 
Data from 88 large cities of the United States: 
|. | er ee — 10, 018 18, 752 
Avereas io 7, 19, 501 |.... 
Total deaths, first 9 weeks of year... .......--..--2-------e-0ee--------- 85, 558 ~~ "BO, 899 
Se OOO. cin ccenesisinaentaunnsdabeciemsa ” 874 1 548 
I IID ashi ciah dnmniresiannenbanenbenestinenatnnroed =.  — 
Deaths under 1 year of age, first 9 weeks of year. .....--..--------------- 5, 007 “4, 883 
Data from industrial insurance companies: 7 
Us bs iting rduicennnebodennsibhibncediibenantntoneteuinnnes 67, 876, 040 69, 774, 031 
eee See 16, 095 "14.021 
Death claims per 1,000 policies in force, annual rate_._._...-.--...------- 12.4 10.5 
Death claims per 1,000 policies, first 9 weeks of year, annual rate.________ 10.3 10.1 











1 Data for 86 cities, 
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PREVALENCE OF DISEASE 


No health department, State or local, can effectively prevent or control disease without 
knowledge of when, where, and under what conditions cases are occurring 


UNITED STATES 


CURRENT WEEKLY STATE REPORTS 


These reports are preliminary, and the figures are subject to change when later returns are received by 


the State health officers. 


In these and the following tables, a zero (0) indicates a positive report and has the same significance as 
any other figure, while leaders (___.) represent no report, with the implication that cases or deaths may 
have occurred but were not reported to the State health officer. 


Cases of certain diseases reported by telegraph by State health officers for the week 













































































ended Mar. 11, 1939, rates per 100,000 population (annual basis), and comparison 
with corresponding week of 1938 and 5-year median 
Diphtheria Influenza Measles 
Division and State | Mar.| Mar.| Mar. | 1934-| Mar. | Mar. | Mar. | 1934-| Mar.| Mar. | Mar. | 1934- 
ir ee ee ee VME ee See ea 11, 12, 38, 
1939, | 1939, | 1938, | me- | 1939, | 1939, | 1938, | me- | 1939, | 1939, | 1938, | me- 
rate | cases | cases | dian | rate | cases | cases | dian | rate | cases | cases | dian 
NEW ENG. 
6 7 1} 622) 103 8} 8} 97 1 147) 147 
0 a ese ee: ee 2 26 26 
0 ROU Sa. GER Lose 255 19 259 54 
5 4 | SS Bite Gees Ree 958 815 810 
1 1 | SRE SE 9 2 39 
8 1 7 418} 141 9 9} 1,7 89 
N - 37] 37 ia 167) 11 122} 593) 1,482) 1,881} 1,881 
ew Jersey 8 21 1 23 19) 23 4 41] 1,186] 1,058 
Pennsylvania___....... a | eRe 88 174] 7,982] 3,063 
E. NO. CEN. 
a ee oe 13) 17 21 Sa a eee 28 12 16} 2,984 810 
See 24) 1 33} 1 468) 315 17 7 5 906; 468 
Minois. ..... Sieeeneatin 33 37 549) +838 19 63 15) 23) 6,451] 1,473 
Mich Jae 8 12} . 144 712) 674 1 3} 304 373| 4, 449 95 
tl SS 4 3) 2, 664) 1, 516 53 89) 1, 373) 781, 4,970) 1,278 
W. NO. CEN. 
Minnesota_............ l 4 78 40 6 2) 2,028) 1, 68 272 
| aad 1 5 4 4) 1,408] 605 17 8| 587 163 158 
Es 8 872} 678 109 195, 1 14 986 873 
orth Dakota._....... 7 1 4 4) 5,411 741 2 6 113 9 9 
th Dakota__....... 1 376 50 esis 1, 097 EY 14 
iil aenindtl 4 1 4 4 1 — E 14 12 50 
Mizenedtetaceoed ll 226 21; 13 417 256 
See footnotes at end of table. 
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Cases of certain diseases reported by telegraph by State health officers for the week 
ended Mar. 11, 1939, rates per 100,000 population (annual basis), and comparison 
with corresponding week of 19388 and 5-year median—Continued 





Diphtheria Influenza 





Division and State 
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Meningitis, meningo- 
Poliomyelitis 





Division and State 
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See footnotes at end of table. 
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Cases of certain diseases reported by telegraph by State health officers for the week 
ended Mar. 11, 1939, rates per 100,000 population (annual basis), and comparison 
with corresponding week of 1938 and 5-year median—Continued 





Meningitis, meningo- Poliomyclitis Scarlet fever 
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Typhoid and para- 
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See footnotes at end of table. 
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Cases of certain diseases reported by telegraph by State health officers for the week 
ended Mar. 11, 1939, rates per 100,000 population (annual basis), and comparison 
with corresponding week of 1938 and 5-year median—Continued. 










Typhoid and para- 























E. 80. CEN. 
I... cipnasidcsnacemind 


I kn ccccnalsiniiens 
Sr ae 





MOUNTAIN 


Montana 4 
Ee 
PD ctcnndeddiestannnse 
















Broror 


OO S-! 





ww hoa 


orooreS 


coocooco 


Smallpox typhoid fever Whooping cough 
Division and State Mar. | Mar. | Mar. | 1934- | Mar. | Mar. | Mar.| 1934-| Mar. | Mar. | Mar. 
ll, ll, 12, 38 ll, ll, 12, 38, ll, ll, 12, 
1939, | 1639, | 1938, | me- | 1939, | 1939, | 1938, | me- | 1939, | 1939, | 1938, 
rate | cases | cases | dian | rate | cases | cases | dian | rate | cases | cases 
MID. ATL. 
Ee 0 0 0 0 2 6 4 6 230 575 451 
OS EEE 0 0 0 0 5 4 3 2 490 412 219 
Pennsylvania. -.....--...---- 0 0 0 0 4 7 7 6 245 482 309 
E. NO. CEN. 
Ee ee 21 27 10 1 1 1 6 3 85 110 188 
CO SS 49 33 28 1 1 1 0 0 43 29 23 
ae 6 9 45 22 2 3 5 6 220 336 122 
Michigan *_. 15 14 6 1 1 1 12 3 218 206 254 
EE cinadcthenesccieiiningtners 18 10 3 10 0}. 0 0 2 441 251 108 
Ww. NO. CEN. 
I ia ensigns 14 7 10 7 0 0 0 0 107 55 18 
rae 63 31 42 18 0 0 1 1 36 18 25 
= 14 11 50 6 13 10 3 3 22 17 60 
Beerte Dekete........<.0.0---- 0 0 4 3 15 2 0 0 44 6 20 
DY SN iiccncniondase es 60 s 12 10 8 1 0 0 15 2 34 
Ere 73 19 10 10 0 0 0 0 19 5 9 
a 0 0 20 26 3 1 0 1 64 23 116 
80. ATL ’ 
a etinaihiommininden 0 0 0 0 0 0 0 0 59 3 1 
0, See 0 0 0 0 0 0 0 2 43 14 45 
2 ae 0 0 0 0 16 2 0 0 291 36 5 
.- Sess * 0 0 0 0 6 3 2 2 71 38 122 
West Virginia-..........--.-.-.- 3 1 0 0 24 9 3 2 134 50 54 
North Carolina §__.......-.-- 0 0 1 0 9 6 3 3 491 336, 412 
Geuth Carosine.............-- 0 0 0 0 16 6 0 1 232 85 56 
EES 0 0 2 0 3 2 0 1 98 59 56 
| TERETE TET 0 0 0 0 3 1 3 1 172 57 10 
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4, 232 


4, 542 


























1, 195 








1,173 








42, 416) 40, 631 





1 New York City only. 









2 sane + — — + Siete. 

yphus fever, week ende ar. 11, 1939, 22 cases as follows: North Carol! Georgia, 5; Florida, 1; 
Alabama, 3; Mississippi, 2; Louisiana, 1; Texas 2 an " ; 
4‘ Rocky Mountain spotted fever, week ended 





6, California, 2. 
Mar. 11, 1939, Montana, 1 case. 
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SUMMARY OF MONTHLY REPORTS FROM STATES 


The following summary of cases reported monthly by States is published weekly and covers only those 
States from which reports are received during the current week: 












































Menin- : phaid 
Qt teecine| Diph- | Influ- | Ma- | Mea- | Pel- | Felle- | scarlet | Small-| and 
go o- ~~ theria | enza laria sles lagra litis fever pox | paraty- 
cus phoid 
fever 
December 1988 

Puerto Rico......-- 0 49 730 | 2,849 | oe ) 0 17 
January 1839 

pe 0 RE SE ee Sere 0 6 0 1 
February 1939 

a 1 9 | eee | SEESRSEE 0 50 19 1 

Michigan 0 49 ST Mi deewsinuaal i: | ae 1 2, 159 99 16 

North Carolina. -_- 4 102 366 43 | 4,330 6 1 264 0 14 

Tennessee.........- 8 39 279 7 2 8 1 167 8 9 

. 0 i) ee See. 4 See 0 29 0 0 

December 1938 February 1989—C ontinued February 1989—Continue1 

Puerto Rico: Cases Cases Cases 
Chickenpox.__........- 3} Encephalitis, epidemic or Septic sore throat—Contd. 
DVRERGET ..o.<cncccocce 4 lethargic: North Carclina__..._... 12 
 " “ —_eaeae arabes 1 aaa 1 cic aehalncain 29 
Ophthalmia neonato- German measles: Tetanus: 

eee 1 er 1 Michigan 1 
Puerperal septicemia-_- 2 Bitchigem..............- 61 Tennessee... 1 
i GER 6 North Carolina... -_.._. 35 iia taal ia ati 
Tetanus, infantile__.... 1 ELS 6 | Tularaemia: 

Whooping cough_--..... 91 ~~ eae 5 PERIINTIR,. 2 .cencesissse 2 

Ti 1939 Hookworm disease: North Carolina._....... 3 

pe enuery Tennessee___._........- 3 SOMMIIN........ncsece 6 
“hick Impetigo contagiosa: Typhus fever: — 

German'measice2-2-. 6] Tenmessee............... 3] Nerth Carolina......... ' 
Impetigo contagiosa__.. 3 | Jaundice, infectious: Undulant fever: 

Whooping cough. ...... 11 a Michigan. ............. 4 rey agomcenmenace 42 

Mumps: orth Carolina......... 1 

Botulls _February 1939 Idaho \\ Sree See 41 Tennessee.___.......... 1 

~~ ' Michigan.............. 535 Vermont._............. 3 

Chickenpox: Tennessee... .......----- 107 | Vincent's infection: 

Idaho 144 Vermont........-..--.. 128 i a 1 
Michigan. .___......... 2,026 | Ophthalmia neonatorum: DERE. cwccccccuneee 13 
North Carolina..... 689 Tennessee_______....... 4 I cbihidisicetineatien 10 
Tennessee.............. 344 | Puerperal septicemia: VeSmRORS... ..nceccssscove 1 
WN icsccccnchahea> 134 Tennessee... --...-.-- -- 2] Whooping cough: 

Dysentery: Rabies in man: ea 7 
Michigan (amoebic).... 1 DENRIGEM.. ...occccccnsce 1 Michigan. ____._.. 886 
Michigan (bacillary) ... 3 | Septic sore throat: North Carolina__....... 1, 124 
Tennessee (amoebic)... 3 tinea glhinaieiaeaes 2 . | ears 157 
Tennessee (bacillary)... 2 BL, cnmtnémenmene 21 We Dcinnsnemseneinen 129 
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CASES OF VENEREAL DISEASES REPORTED FOR JANUARY 1939 


These reports are published monthly for the information of health officers in order to furnish current 


data as to the prevalance of the venereal diseases. 


The figures are taken from reports received from State 


and city health officers. They are preliminary and are therefore subject to correction. It is hoped that 
















the publication of these reports will stimulate more complete reporting of these diseases. 


Reports from States 




















Syphilis Gonorrhea 

Cases re- | Monthly | Cases re- | Monthly 

ported case rates — case rates 

during per 10,000 uring per 10,000 

month |population| month | population 
0 Ee Se eR re te 1, 082 3. 74 250 . 86 
a do cede beeeeneeaeeee 190 4.61 101 2. 45 
ESTEE LAREN EL TAD CEN 0 ROR 713 3. 48 268 1.31 
EEE ETE EE AIO EE eee 1, 732 2.81 1, 213 1.97 
ETERS SERGE SSE EEE 81 . 76 40 .37 
SS AES ERIE RS SY EE 224 1.29 136 .78 
ll lca emia 245 9. 39 37 1. 42 
SS a 491 7. 83 265 4.24 
EERE PRES EET oe At eRe 1, 238 7.41 - 63 
(ia SeS GRRE eeS eee a 1, 768 5.73 . 57 



















EEE I ee 2, 541 3. 23 1, 222 1.55 
eet leanne 346 1.00 74 -21 
a a a eS Se ee eee 239 . 90 120 .47 
GOEL eee aes 299 1. 60 159 . 85 
LOE AL ALLIS, ETI ESE ON O82 3. 36 279 . 96 
ON nia anti nt i tied teenie aiiiemeigainmaiattalaties nal 738 3. 46 68 . 32 
CE ee i eeeteeenbaneen 43 . 50 25 .29 
ii EER EE: ETE RS AE 1,050 6. 25 b 
ESAS TE ET POTTS RAT ee 1, 129 2.34 49) 1.01 
a a  aiprhcinigepeeeeetee 258 .97 176 . 66 
Dedeetasa GE... ....cecncecnnccccecescocesececesesesesess 2, 189 10. 82 2, 549 12. 60 
LL ARTE ARTEL ETA ALE EP OE RN 1, 260 3. 16 129 . 32 
EI ER Ta ee ee iia) 1.04 20 .37 
eee 71 . 52 68 . 50 
a se el aeaeliciead 27 2.67 12 1.19 
EEO TS 38 .75 21 41 
DI tt. ieiasetmbadaopencdinetininunbbuneeiall 910 2.10 259 . 60 
IE LTR ITE LE SLE LE SS 115 2.73 40 -95 
EL ap muiniomnamelanaentih 4, 835 3. 73 1, 891 1. 46 
SS ERTL PS 5, 283 15. 13 741 2.12 
ag as ileal 31 .44 15 .21 
en RS Ee SS. a See 


I A RETESET eS OORT 
I ETE AREE LE LEE EIT IES 


(A RR NOSE RT RMAC DES 
EERE IIL EES ee 































See footnotes at end of table. 
































505 March 2%, 1939 
Reports from cities of 200,000 population or over 
Syphilis Gonorrhea 

Cases re- | Monthly | Casesre- | Monthly 

ported case rates rted case rates 

during per 10,000 uring per 10,000 

month | population; month population 
I eT eR RN ee Jeiubeensen 
BEI, GOs cin ctsttesscensddiccbonnetucoredactiaceenseoed 304 10.13 75 2.50 
SF RESIS SSS SE Sa BR 603 7. 22 162 1.94 
EEE LET EEE, 254 8. 63 41 1.39 
| ATS ATR EL aE oe 163 2. 05 148 1. 86 
EE LE IIT: = LLL IID 324 5. 39 54 90 
< etn Sasa 1,751 4.78 87 2. 40 
AERTS ET RAE PRE. I 205 4.34 1.12 
8 I EE Sa eS 227 2.40 74 .78 
RR ORS SE ee SRO 23 .73 4 .13 
LITE LETTE STEER 214 7.04 118 3. 88 
ETT SEAT ELLE aS Re 41 1. 85 0 0 
i talline ining 76 2. 52 57 1.89 
EGE IE ATL A SIE ETS 423 2. 33 190 1.05 
IE SEES eae eee 303 8. 46 63 1.76 
ESSERE ERR ESE: 25 . 65 18 47 
EE REELS RI 30 . 92 ll . 34 
I FETE ELLE LE LEE ELSE IONE, EES | SENT noes 
ON EERE LE LL EE: BU RIE SAE Ee Ses Te 
EE EE Ss ES 360 10. 62 1.95 
ES Se 287 9. 83 115 3.94 
EET SEE ESE SS Sy ee Seale Erne be ee 
SS Rea eaee 64 1. 28 58 1. 16 
Newark N. J SS Cae SF Cee 326 7. 18 130 2. 86 
ES SS ee ea a eee ee eee SS ee ae 
hy EIS ST SE 8, 530 4.71 1, 433 1.91 
iI ceeannauinensimiiaatiainaidl 2. 87 72 2. 30 
TD 1. <nncanghbnbmennidncieaneeibhieameuaaniel 26 1.16 21 .94 
SS EEE SS SS Mee LS ee llibieliitaits 
SS EE Pe 324 4.60 16 .23 
TTT SELES STATE EN ET. 33 1.03 43 1,34 
RS eee ee Ee ee Tee See eee | PRE ee 
Roch Gili Ti téiedeonsubunnnuigeiiaaetedeudieielind 49 1, 43 30 .88 
RSE ES AST TS EE 255 3.62 43 . 51 
CS EEE SEE AE, APE TEI A 39 1. 36 16 56 
eS eee 161 6.15 74 2. 83 
RRS LET TEES 114 1. 65 221 3. 21 
SRS, Se eee 118 3.05 124 3. 20 
ELE TREES: 82 3. 64 20 . 89 
REE RL EE ES: en ee ee ee oe a Y ee ees 
FE eS 491 7. 83 266 4.24 

















- 1 No report for current month. 
4 Not reporting. 
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WEEKLY REPORTS FROM CITIES 
City reports for week ended March 4, 1939 


This table summarizes the reports received weekly from a selected list of 140 cities for the purpese of show 
ing a cross section of the current urban incidence of the communicable diseases listed in the table. 





Dep; Seu Pneu-| 54? | small-|Tuber-| ohoig |v ine” | Deaths, 
State and city theria monia| fever | POX culosis fever | cough all 


cases |Cases| Deaths deaths} cases | CA8¢S |deaths) caso 











Data of 90 cities: 
5-year average. - 128 2, 423 
Current week !_ 200 1, 454 


BR 
&3 





Maine: 


New Hampshire: 
Concord 
Manchester - --- 
Nash 


arre 
url 


Burlington 





- ofso ooSsc - 
coo oece oS 


iS) 
= 


Fall River 
Springfield 


Rhode Island: 
Pawtucket -..-.. 
Providence 

Connecticut: 
Bridgeport 


New Haven--_- 


New York: 
Buffalo____- 


Oo cOoMN COS SowO Oo 
Vue 
eo BweB eco seo o 


eooo oc cece ecco ece co 
= 
coo oc eoooco eooc cecs oo 


coor OOo eo 
cow wo ooo 


nor 


1 
0 1 
1 


ane 


Bete 


New Jersey: 


Newark---....-- 
ae 
Pennsylvania: 
Philadelphia - _- 
Pittsburgh _ -._- 


eccoc ecco ccoeo 
ook _— 2 i) ovBa 
eoooco creo 


Bw8c wBo 
coce 


Ohio: 
Cincinnati 


mo ORD 
54828 
cooo 
Saku 


ono one oO 
Sar wHRtS 


— 


Indianapolis__-_- 
Muncie 

South Bend__.. 
Terre Haute_._- 


Bo wee 
ee 
wner 
monBo-e 
wommRo oneboco 


_ 
aor Su 


BRS 


orn ow £2OFK COOH 
aon 


Grand Rapids 



































eNOS CWO C$OKGO COCLo 

HMOCeso wood anaSu 

@cocoo coo cesses cookou 

eewee co cooBo Hwonncn 

ecoceco cco c&eosce cococe coco 
- 


ine 0 
1 Figures for Los Angeles estimated; reports not received. 
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City reports for week ended March 4, 1989—Continued 
Diph-| _Tnfuents | Mea- | Pneu-| 8% | Small-Tuber-| 77,4 | WROP| Deaths, 
State and city | theria sles |monia} ser | Pox | culosis| Po. a all 
€AS€S | Cases! Deaths | “88S [deaths cases | M8eS jdeaths| oo. | cases | Causes 
Minnesota 
Duluth_......-- 0 10 0 2 2 0 1 0 3 20 
Minneapolis.... |] eee 5 274 9 19 4 0 0 26 102 
nodose 0 1 1 321 5 21 0 0 0 5 67 
Iowa: 
Cedar Rapids-- = eee — = 3 = 0 (as 
Davenport __._- 0 | ae 5 |} eae 0 Se 
Des Moines... 0 2 0 17 1 0 0 0 41 
Sioux City_...- 0 DP eascied 1 | eee 0 | ae 
Waterloo__....- 0 | ae 17 DP Bncwusied 0 | eater 
Missouri: 
Kansas City-.... ; =e 7 5 25 23 0 0 0 0 139 
8t. Jcseph_- | ee 0 0 7 1 0 2 0 1 34 
8t. Louis__ 3 22 0 1 20 36 2 7 1) 16 256 
North Dakota: 
A ) = 0 0 0 0 0 0 0 0 6 
Grand Forks. _. | Se Se i SRR 0 _, See 0 | Saree 
 ~ae | ae 0 7 0 0 0 0 0 0 6 
South Dakota: 
Aberdeen ...___- Of RE See: | oe 0 |) 0 , ae 
Sioux Falls__._-. _ | See 0 19 0 0 0 0 0 0 11 
Ne a: 
Sa , SS ee = 3 | a 0 | Se ? 
Omaha_......-- _; ee 2 5 6 WV 2 2 0 0 53 
Kansas: 
Lawrence... __- 0 43 0 0 0 0 0 0 0 0 3 
Topeka_......_- oe 0 0 5 1 0 0 0 0 36 
Wichita_......- 0 1 1 4 0 2 0 0 0 3 26 
Wilmington-.-_- | Sees 0 1 8 4 0 0 0 37 
aryland: 
Baltimore. ___- 1 61 2 942 26 24 0 14 0 10 250 
Cumberland_... 0 1 0 0 1 0 0 0 0 0 12 
ae | ers 0 0 1 0 0 0 0 5 4 
Dist. of Col.: 
Was' 6 18 7 31 ll 17 0 6 0 24 168 
Virginia: 
Lynchburg-.-._- ) 0 99 2 4 C7] 1 0 ll 16 
- eae 0 33 1 2 6 7 0 0 0 1 39 
Richmond.-.... ij] =e 4 37 6 2 0 0 0 0 60 
Roanoke... ..-. | ae 0 0 2 1 0 0 0 1 y 
West Virginia 
Charleston. -_... 0 2 0 0 4 1 0 0 0 0 23 
Huntington... |) See Seer | eer 0 5 a. 0 ) 
Wheeling....._. ;, = 0 2 3 0 0 0 0 9 23 
North Carolina: 
Gastonia_...... SS > _ = 0 | 0 | a 
RPE | em 0 0 6 3 0 0 1 2 18 
Wilmington ___- | eee 0 0 0 0 0 0 0 & 15 
Winston-Salem_ 0 1 2 201 4 2 0 0 0 0 13 
South Carolina: 
Charleston. ...-. 0 54 1 1 2 1 0 0 1 4 16 
Florence__...... ae 0 0 0 0 0 1 0 0 5 
Greenville_..... D Eiond 0 0 0 0 0 0 0 3 8 
Atlanta......... 0 26 1 0 3 6 0 3 0 0 66 
Brunswick_.._. _ ) ee 0 30 1 0 0 0 0 0 4 
+ Pe ee 0 29 1 0 1 1 0 1 0 12 28 
a 0 5 0 0 1 0 0 1 0 3 40 
i tcnacan 0 2 2 61 0 3 0 3 0 2 25 
Kentucky: 
Ashland_......- 1 6 0 0 1 0 0 1 0 0 6 
Covington_....- 0 6 0 } 3 ll 0 6 0 0 21 
Lexington_..._. eee 0 5 5 0 0 0 0 20 
Louisville. ..... 0; 611 i 1 8 ll 0 4 0 6 7 
essee: 
Knoxville. ....- 0 ll 1 1 2 0 0 1 0 0 44 
Memphis__....-. 2 6 3 1 2 17 0 + 0 27 72 
Nashville_.....- |; 1 3 3 5 0 0 0 7 62 
a: 
Birmingham... 1 61 » 2 & 5 0 3 0 1 82 
Mobile. .......- . oe 2 1 a 0 0 0 0 0 28 
Montgomery. .- 0 D tiskowced DS Rtdsan 0 | oe 0 |) 


126360°—89——-4 
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City reports for week ended March 4, 1939—Continued 





Influenza Sear- / .| Ty- |Whoop- 
Diph- —— let paren phoid| ing 
State and city | therla monis | fever cutosis| ‘fever | cough 


cases cases deaths! coses | cases 











Arkansas: 
Fort Smith 
Little Rock... 
Louisiana: 
Lake Charles... 
New Orleans-.. 
Shreveport 
Oklahoma: 
Oklahoma City. 
Tulsa 


Coa -§Aoo eo 
-o ofo Of 


ee 
cocore co oo co 


CoNK Ko 
-onreo 


San Antonio-_..- 


Montana: 


oc ocooo 
co ecco 


New Mexico: 
© _ eee d 


alt Lake City- 


Washington: 


o wo Boo 


— 


San Francisco- - 









































Meningitis, Meningitis, 
meningococcus meningococcus 
State and city State and city 


Cases | Deaths Cases | Deaths 











SSeeentis: District of Columbia: 


Rhode’ Island: Alabama: 

Pawtucket Birmingham 
New York: ‘ Louisiana: 

New York ~~ 
Pennsylvania: T 

Pittsburgh 
Ohio: 
Cincinnati 
Toledo 





























Encephalitis, <pttonts ce thers. —Cases: ay = 1; Pittsburgh, 1; Chicago, 1; Baltimore, 1. 
Pellagra.—Cases: Atlanta, 3; Miami, 1; New Orleans, 
Typhus fever.—Cases: New York, 1; Savannah, 2; ks Charles, 1; Fort Worth, 1. 





FOREIGN AND INSULAR 


CANADA 


Provinces—Communicable diseases—Weeks ended February 4 and 11, 
1939.—During the weeks ended February 4 and 11, 1939, cases of 
certain communicable diseases were reported by the Department of 
Pensions and National Health of Canada as follows: 


Week ended Feb. 4, 1939 





Nova - | Mani- British 
Scotia bec jo toba 





rebrospinal meningitis_ 








+ les 

Phe ~ ia 

c 

Scarlet fever 
pox 
ma. 

Tuberculosis 






































British 
Nova ts: s . “| Colum- 





Qerebrospinal meningitis _ 
ieee 
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March 24, 1939 


CUBA 





Habana—Communicable diseases—4 weeks ended February 11, 1939.— 
During the 4 weeks ended February 11, 1939, certain communicable 
diseases were reported in Habana, Cuba, as follows: 





























Disease Cases | Deaths Disease Cases | Deaths 
eee OP fh ccntaned ee 17 5 
FRESE ER a | See: .. | SS 91 10 
| a See | res: 
DENMARK 


Notifiable diseases—October-December 1988.—During the months of 
October, November, and December 1938 cases of certain notifiable 
diseases were reported in Denmark as follows: 









































Octo- No- | Decem- Octo- No- | Decem- 
Disease ber |vember! ber Disease ber |vember| ber 
Cerebrospinal meningi- SS iiisechdeeaniiennenes 175 253 220 
OS Bae eee 1 5 4 || Paradysentery-_-......... 20 68 21 
Ohigkempok........<..-.+- 385 626 572 || Paratyphoid fever---._-_- a) 2 3 
NS See 82 82 74 || Poliomyelitis. -.......... 135 50 12 
Epidemic encephalitis_--|-.....-.- 3 1 || Puerperal fever. .-......- 18 i7 22 
Brysipeles..............- 282 330 239 || Scarlet fever...........-- 1,041 | 1,247 857 
Gastroenteritis, infectious} 2,384 | 1,672 Sf  Seeaeaes 43 42 44 
22! 159 || Tetanus, neonatorum..--- 5 1 3 
666 || Typhoid fever...... 7 4 4 
5, 595 || Undulant fever-- 58 45 38 
leaiiec Weil’s disease_-. 1 |) aaa 
6:2 ER Whooping cough.........| 1,702] 3,021 2, 652 
1, 684 
ITALY 


Communicable diseases—4 weeks ended January 1, 1939.—During the 
4 weeks ended January 1, 1939, cases of certain communicable diseases 


were reported in Italy as follows: 




















Dec. 26- 
Disease 5-11 12-18 | 1925 | Jan. 
1939 

CESS SD 2 a eT PTT 27 20 6 8 
NN ERE OEE EEL TEE LE LSE, 17 ll 18 12 
REGS SE ae eee Ee 395 445 824 302 
EEE TELE LE LLL LALLA LILLE I EF 777 705 612 568 
ST A IS Ne ae 18 25 ll 2 
"NSE EEE EEE LLL FOOT 22 22 10 4 
EEE LTE LEAL STEAD TEEN 3 2 2 
eee a nidicieenieieiaeennal 1, 337 1, 231 914 1, 185 
a Gg aa Sa ee eS PEt: 218 188 204 103 
NN er ren oe 89 93 70 68 

SR ee SNe! LER SEN See nn 1 
I a a en lilt emia ase GUTNIEl 37 33 22 21 
Puerperal fever 34 23 32 83 
EEL LE ROLE ee oe ES Ne 306 324 277 200 
EEE EEE 560 542 422 349 
Undulant fever 40 54 41 35 
Whooping cough 255 224 171 173 
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SCOTLAND 


Vital statistics—Quarter ended December 31, 1938.—Following are 
vital statistics for Scotland for the fourth quarter ended December 31, 


March 24, 1939 

















1938: 
Rate per Rate per 
1,000 J 
Disease Number | popula- Disease Number | popula- 
tion tion 
eae ceaeehanpennamnasee 4, 985, 300 |.......... Deaths from—Continued. 
arriages_.. 9, 526 7.6 is 
es ae 20, 951 16.7 
SE Aes ee 4 16, 094 12.8 
Deaths — 1 year of age____ 1, 576 176 
Deaths | ee 
Appendicitis saninceeimmnnaiil  , a stank (all forms) __- 906 -72 
a 2, 131 1.70 Puerperal sepsis. .......- 5 rr 
Cerebral hemorrhage- ._- Fj Scarlet fever_...........- ) ae 
Cerebrospinal fever_..... . | Bane i sccinnchintenteainibece | See 
Cirrhosis of the liver__..- | See SS RES | SRR 
= mellitus........ | Seren Tubereulosis (al] forms). 769 61 
aE og ES a Typhoid fever_.......... | Se 
Diphtheria ienteiaainaepend  )} Se Whooping cough-_-.....- | eR 























1 Per 1,000 live births. 


Vital statistics—Year 1938.—Following are vital statistics for 


Scotland for the year 1938: 





























r Rate per y Rate per 
Disease Number 1,000 Disease Number 1,000 
Ee 38, 744 7.8 || Deaths from—Continued. 
ES 88, 604 17.7 I aaa 
SETLIST: 62, 952 12.6 a gg OS 
Deaths under 1 year of age. _- 6, 161 170 ——— acute and 
Deaths from: _ ae ST Receudihaise 
a a a |) Pneumonia (all forms) -__. 3, | Se 
| aaa 8, 073 16.2 Puerperal sepsis __......-- 151 1.7 
Cerebral hemorrhage _._-_- Oe Eencccesens Scariet fever.............. | 
Cerebrospinal fever___.--- | ee Es ntetiscndennotndeiiin t | aie 
Cirrhosis of the liver__._-- er AE a See Ge Tisadetnecs 
Diabetes mellitus__......- | epee Tuberculosis (all forms) -- t | SERS 
ESSE 5 eee Typhoid fever__.........- 4 ae 
Ey ____ Speeeren Whooping cough. ......-- | a 
Heart disease............- _*  ), eee 
1 Per 1,000 live births. 
SWEDEN 


Notifiable diseases—January 1939.—During the month of January 
1939 cases of certain notifiable diseases were reported in Sweden as 











follows: 
Disease Cases Disease Cases 
a a fa Ne ees 2, 430 
a as TS SR A EERSTE RS, EAS 35 
Gonorrhea. -_._.....- iy — | Seer 5 
Paratyphoid fever 1h | (Gate SeSeeneaE 16 
AME PTR ARR GET AE ITE. Be te i ncinecsnuciidtimmadihsadaiedion 7 
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW FEVER 


Norte.—A table giving current information of the world prevalence of quarantinable diseases appeared 
in the PusLic HEALTH REPORTS for February 2, 1939, pages 322-333. A similar cumulative table will appear 
ju future issues of the PuBLIC HEALTH Reports for the last Friday of each month. 


Cholera 


India—Allahabad.—During the week ended March 4, 1939, 1 sus- 
pected case of cholera was reported in Allahabad, India. 


Plague 


India—Bassein.—During the week ended March 4, 1939, 1 fatal 
case of plague was reported in Bassein, India. 


Yellow Fever 


Brazil—yYellow fever has been reported in Brazil as follows: 
Espirito Santo State—February 4-13, 1939, 9 deaths; Minas Geraes 
State—February 5-11, 1939, 4 deaths. 


Xx 





